JSC-48501-2A

International Space Station
Malfunctions Checklist

1ISS-2A

Mission Operations Directorate
Operations Division

Basic
February 6, 1998

National Aeronautics and
Space Administration

USA

Lyndon B. Johnson Space Center United Space Alliance

Houston, Texas




United States
Systems Operations Data File

INTERNATIONAL SPACE STATION
MALFUNCTIONS CHECKLIST
ISS-2A

BASIC
February 6, 1998

APPROVED BY:

Leslie A. Cooper
2A SODF Coordinator

Michael T. Hurt
Supervisor, Procedures and Portable Computing Section

ACCEPTED BY:

Deferred until Final

Dawn E. Ward
SODF Manager

JSC-48501-2A

This document is currently under the configuration control of the Systems Operations

Data File Control Board (SODFCB).



United States
Systems Operations Data File JSC-48501-2A

The preparation for publication of the Basic Edition of the Space Station 2A
Malfunctions Checklist required the Controlled Document Processing Area
(CDPA) to perform a quality assurance (QC) review of the procedures and
establish a centralized, controlled database.

A select task group of CDPA professionals concentrated on bringing the
approved procedures into compliance with the Operations Data File (ODF)
Standards.  After extensive editing and coordination with the procedure
developers, the CDPA group delivered an approved copy of each procedure to
the 2A SODF Coordinator for review. The 2A Basic Malfunctions Checklist
publication is the result of this effort. This brings, for the first time, the fine work
of more than 90 procedure developers into one centralized format, consistent
with the current requirements of the Operations Data File Standards.

The dedicated CDPA individuals, who made a significant contribution to this
publication, are acknowledged for the difficult task of ensuring the success of the
2A Malfunctions Checklist publication.

ACKNOWLEDGEMENTS

Editorial Standards Review Paul Hart
Donald Henry

Electronic File Preparation Gwen Lee
Joan Romain
Tammy Walker

06 FEBRUARY 98 i ISS MAL/2A/BAS



CONTENTS

MALFUNCTION ..ottt 1-1
C&DH
2A 1553 BUS FAILURE .....ooiiiiiiiiiiiiiiiieiieeeeeee e 1-5
LOSS OF PCS TELEMETRY ...cooiiiiiiiiiiii, 1-12
NODE 1 MDM I/0O CARD FAILURE PROCEDURE.............cccoeccuvriinn.n. 1-15
MDM LOAD IN DIAGNOSTIC STATE (2A-3A)....cccciiiiiieeiiiiiiiiiieeeeen 1-17
MDM N1-1 DETECTED RT FAIL MDM N1-2 - PMA 1., 1-19
MDM N1-2 DETECTED RT FAIL MDM N1-1 -PMA 1.........ccceeiiiin. 1-22
PRIME NCS DETECTED RT FAIL MDM FGB-2(1) - FGB.............cc..... 1-25
ECLSS
NODE 1 PRESS.... .o oot 1-29
SMOKE DETECTOR MALFUNCTION....ccttiiiiiieeiiieeei e 1-31
NODE 1 CABIN FAN FAILURE.........ccooi i 1-32
NODE 1 IMV AFT PORT FAN FAILURE.........ccccoiiiiiii e 1-33
EPS
FGB RACUS5 POWER LOSS.......cooiiiii 1-37
FGB RACU 6 POWER LOSS.......coooiiiii, 1-39
2A RPC TRIP OR POWER LOSS........ooiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee 1-41
RPCM LOSS OF COMM.....ooiiiiiiiiiiiiiiiiii 1-42
EPS SSR-1 POWER BUS LOSS: RPDA NIRSI......ccoooiiiiiiiiiiiii 1-45
EPS SSR-1a POWER BUS LOSS: RPCM N1IRSI Ao 1-46
EPS SSR-1b POWER BUS LOSS: RPCM N1RS1 B......cocoovvviiiriiinnnn. 1-47
EPS SSR-1c POWER BUS LOSS: RPCM N1RS1 C.......oooooeiiiiinnn. 1-48
EPS SSR-2 POWER BUS LOSS: RPDA NIRSZ.......ccooviviiiiiiiii 1-49
EPS SSR-2a POWER BUS LOSS: RPCM N1RS2 A.......oooooiiiiii. 1-50
EPS SSR-2b POWER BUS LOSS: RPCM N1RS2 B.......cccoovviiiriiinnen. 1-51
EPS SSR-2c POWER BUS LOSS: RPCM N1RS2 C.........coooeiiiiiin. 1-52
EPS SSR-3 POWER BUS LOSS: RPDA N13B......cccoooviiiiiiiiiiiiiiiee, 1-53
EPS SSR-3a POWER BUS LOSS: RPCM N13B A.......coooiiiiiiiiii, 1-54
EPS SSR-3b POWER BUS LOSS: RPCM N13B B........ccccooviiiiirriinnnn. 1-55
EPS SSR-3c POWER BUS LOSS: RPCM N13B C......cooeoeviiiiiininn. 1-56
EPS SSR-4 POWER BUS LOSS: RPDA N14B........ccooviiiiiiiiiiii 1-57
EPS SSR-4a POWER BUS LOSS: RPCM N14B A.........ooooiiiiiiiiin. 1-58
EPS SSR-4b POWER BUS LOSS: RPCM N14B B.........ccccovvviiiriiinnnn. 1-59
EPS SSR-4c POWER BUS LOSS: RPCM N14B C.......ooooeiiiiiiiiin. 1-60
MECH
HATCH MECHANISM MALFUNCTION......ccoutiiiiiieeeiiieeei e 1-63
ICS
NODE 1 SHELL HEATER FAILURE ... 1-67
PMA 1 SHELL HEATER FAILURE.........ooooiiii 1-77
CORRECTIVE PROCEDURES .......cooiiiiiiiiii e 2-1
A&C
RACU JUMPER RECONFIGURATION......ccoviiiiiiieeiiieeei e 2-5

06 FEBRUARY 98 iii ISS MAL/2A/BAS



HATCH R&R ..o 2-21

RPCM R&R NODIDIL......cooiiiiiiiiiiiiiiiiie 2-25

RPCM R&R NODIOL ....ccoiiiiiiiiiiiiiiiiieee 2-29

PRESSURE WALL REPAIR ..o TBD

IMV FAN R&R NODE 1. 2-34

ICS

NODE 1/PMA 1 MANUAL HEATER OPERATIONS..........cooeiiiiiiie. 2-39
QUICK RESPONSE. ..ottt aeeeeeseeeeeeeeeees 3-1
ISS LEAK ... 3-3
LOAD SHED INITIATE ..ooiiiiiiiiiiiiiiiiiieeeee ettt 3-10
CUE CARDS ... .ottt e e e e e e e e e e e e eennnaans 4-1
ISS EMERGENCY EGRESS ... 4-3
ISS CONTINGENCY EGRESS..... .o 4-4
NODE 1 FIRE/SMOKE.......cootiiiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeee ettt eeeeeeeneees 4-5
FGB FIRE/SMOKE ......ooiiiiiiiiiiiiiiiieeeeeeee ettt e e 4-6
REFERENCE INFORMATION.....ccitiiiiiiiiiiiiiiiiiieee e 5-1
NCS CE&W EVENT TABLE......coiiiiiiiiiiiiiiiieiiieeiiieeeeeeeeeeeeeeee e 5-3
N1-1 MDM CHANNEL ASSIGNMENTS.......ooiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeee 5-14
N1-2 MDM CHANNEL ASSIGNMENTS.......ooiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeee 5-21
1553 BUS ASSIGNMENTS - 2A & SUBS........ooiiiiiiiiiiiiiiiiiiiiiiieee 5-28
INPUT/OUTPUT CARDS ...ttt 5-29
FLIGHT 2A C&DH OVERVIEW .....coooiiiiiiiiiiiiiii 5-30
FGB COMPUTER SYSTEM HARDWARE BLOCK DIAGRAM.........ccvvvvvvviienee. 5-31
POWER CONFIGURATION ....ciiiiiiiiiiiiiiiiiiiiiieiiiteeieeeeeeeeeeee ettt 5-32
LOAD SHED TABLE OVERLAY VERSIONS.........cooviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee 5-33
2A POWER BUS CONNECTIVITY ...iiiiiiiiiiiiiiiiiiiiiisiiirisiiisssnsssesssssssssssssssseseeennns 5-39
NODE 1 INTERNAL LIGHT LOCATIONS.......coiiiiiiiiiiiiiiiiiiieeeieeeeeeeeeeeeeeeeeeeee 5-43
APCU STATUS DISPLAY ..., 5-44
SPEC 201 CBM CONTROL DISPLAY ..ottt 5-46
SPEC 202 CBM POWER DISPLAY .....ottiiiiiiiiiiiiiiiiiiiiriieiiiiieissssssesssessssssssseeennns 5-56
SPEC 203 EARLY COMM DISPLAY ...oottiiiiiiiiiiiiiiiiiiirieiieiissessssnsssssssssssssssssesnens 5-63
SPEC 204 FGB DISPLAY ...ttt eaaseasseeeeeeeees 5-66
SPEC 210 NODE 1 DISPLAY ...ottttiiiiiiiiiiiiiiiiiiiieissisisisissssssssssssssssssssssssssnsssnnnnnes 5-71
SPEC 212 OIU DISPLAY ...ttt aaaeaasseeseeeeeees S5-77

06 FEBRUARY 98 iv ISS MAL/2A/BAS



MALFUNCTION

C&DH

2A 1553 BUS FAILURE ..o
LOSS OF PCS TELEMETRY ...oovviiiiiiieieeiieeee e
NODE 1 MDM 1/0 CARD FAILURE PROCEDURE...........
MDM LOAD IN DIAGNOSTIC STATE (2A-3A).........c.......
MDM N1-1 DETECTED RT FAIL MDM N1-2 - PMA 1.......
MDM N1-2 DETECTED RT FAIL MDM N1-1-PMA1.......

PRIME NCS DETECTED RT FAIL MDM FGB-2(1) - FGB

ECLSS

NODE 1 PRESS.......cooiiiii,
SMOKE DETECTOR MALFUNCTION........ccvvvviiiiiiiiiieee,
NODE 1 CABIN FAN FAILURE.........ccccccciiiiiiiiii,
NODE 1 IMV AFT PORT FAN FAILURE...........................

m
0
w

FGB RACU 5 POWER LOSS......cooiiiiiiieeiee e
FGB RACU 6 POWER LOSS........ooiiiiiieeeeee e
2A RPC TRIP OR POWER LOSS.......cooiiiiieeeeeeeeee,
RPCM LOSS OF COMM.....oiiiiiiiieiiiie e
EPS SSR-1 POWER BUS LOSS: RPDA N1RS1..............
EPS SSR-1a POWER BUS LOSS: RPCM N1RS1A........
EPS SSR-1b POWER BUS LOSS: RPCM N1RS1 B........
EPS SSR-1c POWER BUS LOSS: RPCM N1RS1C........
EPS SSR-2 POWER BUS LOSS: RPDA N1RS2..............
EPS SSR-2a POWER BUS LOSS: RPCM N1RS2 A........
EPS SSR-2b POWER BUS LOSS: RPCM N1RS2 B........
EPS SSR-2c POWER BUS LOSS: RPCM N1RS2 C........
EPS SSR-3 POWER BUS LOSS: RPDA N13B.................
EPS SSR-3a POWER BUS LOSS: RPCM N13B A...........
EPS SSR-3b POWER BUS LOSS: RPCM N13B B...........
EPS SSR-3c POWER BUS LOSS: RPCM N13B C...........
EPS SSR-4 POWER BUS LOSS: RPDA N14B.................
EPS SSR-4a POWER BUS LOSS: RPCM N14B A...........
EPS SSR-4b POWER BUS LOSS: RPCM N14B B...........
EPS SSR-4c POWER BUS LOSS: RPCM N14B C...........

MECH

HATCH MECHANISM MALFUNCTION..........ccoeeeiiiiinnnnn.

TCS

NODE 1 SHELL HEATER FAILURE ...
PMA 1 SHELL HEATER FAILURE..........ccooviiiieeeees

06 FEBRUARY 98 1-1

ISS MAL/2A/BAS

MALFUNCTION



MALFUNCTION

06 FEBRUARY 98

This Page Intentionally Blank

ISS MAL/2A/BAS



C&DH PROCEDURES

2A 1553 BUS FAILURE ..ottt 1-5

LOSS OF PCS TELEMETRY ...coiiiiiiiiiiiiiiiiiiiie 1-12
NODE 1 MDM I/0O CARD FAILURE PROCEDURE...........cccoocciiiiiiiiieiiieiiie 1-15
MDM LOAD IN DIAGNOSTIC STATE (2A-3A) ..ot 1-17
MDM N1-1 DETECTED RT FAIL MDM N1-2 - PMA L., 1-19
MDM N1-2 DETECTED RT FAIL MDM N1-1 -PMA L., 1-22
PRIME NCS DETECTED RT FAIL MDM FGB-2(1) - FGB.......cccccccvieeiiiiiiiien, 1-25

06 FEBRUARY 98 1-3 ISS MAL/2A/BAS

C&DH



C&DH

06 FEBRUARY 98

This Page Intentionally Blank

ISS MAL/2A/BAS



C&DH

CAUTION
ALARM

Caution @

UB Orb N1-1

2A 1553 BUS FAILURE

1 |(CBus Failure On
Primary Display

Bus Failure

Advisory @ @

UB EPS N1-14 |
Bus Failure

UB EPS N1-23
Bus Failure

CB GNC N1-1
Bus Failure

CB GNC N1-2
Bus Failure

LB Sys Lab-1 Bus
Failure

LB Sys Lab-2 Bus
Failure

Node 1: C&DH: MDM
N1-2

PRIMARY NCS MDM
Nodel

Cstate - Primary
GVIDM ID - N1-2

Symbol appears
by the failed bus.

Is the failed bus

No

2 | Crailure On Second
Display

CB GNC-2, or LB Sys
Lab-2, or UB EPS N1-14,
or UB EPS N1-23?

Yes

®

Nominal Config:
Comm via Early
COMM or OIU

N1-2 State = Prim
N1-1 State =
Second

Active TIm Sink =
FGB

Auto Retry = Ena

Bus FDIR = Ena

3 |&Channel Switch Status|

sel Failed Bus

sel  Bus Status Record
Bus_XX_Ch_Sw_Cntr -
GCh_Sw_Inhit_Stat - X
(Inh)

Node 1: C&DH: MDM
N1-1
SECONDARY NCS
MDM Nodel

Cstate - Secondary
GVIDM ID - N1-1

Symbol appears
by and/or yellow color on
the failed bus.

Is the failed bus CB GNC 1,

No | 4

or LB Sys Lab-1, or UB Orb
N1-1?

avce

Is Ch Sw Inhibited (X)?

Yes 6 Yes

No

I O)

5 | (GChannel Switch Status

36 W
y

y

6 |Reset 1553 Bus

Bus Status

sel  ‘Bus Commands’
cmd
Bus_XX_Reset_Bus
Execute
CBus_XX_Reset_Cntr -
Incremented

o

sel Failed Bus

sel Bus Status
Record
Bus_XX_Ch_Sw_Cntr -
&Ch_Sw_Inhit_Stat - X
(Inh)

Is Ch Sw Inhibited (X) ?

No
(]

y

7 |Reset 1553 Bus

Bus Status

sel  ‘Bus Commands’
cmd
Bus_XX_Reset_Bus
Execute
CBus_XX_Reset_Cntr -
Incremented

v
Le]

@

UB Orb_N1-1 is the
only bus that
generates this
caution message.
However, this bus
only has a few RTs
onit: OlU1and2
(not always present),
4 CBMs (usually off),
and FGB 1 and 2
(only one is active
on the Primary
MDM). So, most of
the time, there is no
1/0 on the bus;
hence, there is no
caution message
generated (no bus
failure). In addition,
there are cases with
only one RT on the
bus. In these cases,
the failure of the RT
itself will also cause
the bus to fail. Only
the caution and
warning messages
generate the yellow
color on the jailed
bus.

@

GNC-2 bus has only
two RTs onit: N1-1
MDM and a CBM
(usually off). GNC-1
only has one CBM
(usually off).

®

“Bus_XX_"is the
Ops name of the
actual failed bus
(e.g. CB GNC_2).
The “Bus_XX_*,
nevertheless, has to
be one of the buses
in the box right
above this box (1 or
2).
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C&DH

2A 1553 BUS FAILURE (Cont)

(o]

10 | CBus Recovery

Node 1: C&DH: MDM
N1-2

PRIMARY NCS MDM
Nodel

Is the attention symbol
gone?

Yes

8 | CBus Recovery

Node 1: C&DH: MDM
N1-1
SECONDARY NCS
MDM Node 1

Is the attention symbol gone
and does color change from
yellow to green on Orb bus
(If this is the failed bus)?

O)

9 |&vucc

Yes

11 | Transient failure.

No

®

12 |Gvce

AMCC to see if it is OK to
perform the State
Transition.

v
[14]

B

Continue normal
operations.

\ 4

OMCC to see if it is OK to
perform the State
Transition.

A 4

[15]

@

MDM state transition
will affect all other
space station
subsystems
connected to that
MDM. Make sure
that all other
disciplines agree
with the execution of
this step.
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C&DH

2A 1553 BUS FAILURE (Cont)

@

©0

14 |Perform MDM State
Transition

15 | Perform MDM State
Transition

Node 1: C&DH: MDM
N1-2

PRIMARY NCS MDM
Nodel

‘MDM Major State’

Cstate - Primary
GMDM ID - N1-2

sel Commands
cmd
Prim_NCS_Xsitn_Stbhy
State

Execute

(Loss PCS telemetry
Wait 20 seconds
CRecover telemetry

‘MDM Major State’

Cstate - Primary
GVIDM ID - N1-2

A 4

17 | CBus Recovery

Node 1: C&DH: MDM

N1-2 (If this is the failed bus)?
PRIMARY NCS MDM
Nodel Yes

X

Node 1: C&DH: MDM
N1-1

SECONDARY NCS
MDM Nodel

‘MDM Major State’

Cstate - Secondary
GVIDM ID - N1-1

sel Commands
cmd
Second_NCS_Xsitn_
Stby_State

Execute

Wait for TBD seconds

‘MDM Major State’
Cstate - Standby

GVIDM ID - N1-1
sel Commands
cmd

N1_1_MDM_Xsitn_
Second_State
Execute

Wait for TBD seconds

‘MDM Major State’

Cstate - Secondary
GVIDM ID - N1-1

16 |CBus Recovery

Node 1: C&DH: MDM
N1-1

SECONDARY NCS
MDM Nodel

Is the attention symbol gone
and does color change from
yellow to green on Orb bus

Is the attention symbol
gone?

Yes

18 | Transient failure.

No

®

Transitioning the
MDM from one state
to another will reset
the bus configuration
and may fix the
failure. The steps in
this box are not the
same as those in the
MDM
Reconfiguration
procedure where we
put the MDM in new
state permanently.
The N1-2 MDM wiill
not stay in the new
state permanently
here. It will go back
to Primary state after
20 seconds in
standby
automatically.

©)

N1-1 MDM will not
go back to
Secondary state
automatically. It has
to be commanded.

@

Reinitializing the
MDM will affect the
operation of the
entire MDM which
will affect all other
subsystems. Make
sure that all other
disciplines agree
with the execution of
this step. PCS
connected to N1-1 is
required.

No
19 |é&mcce 20 |
AMCC to see if it is OK to Continue normal
Reinitialize the MDM. operations.
A4
K
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C&DH

2A 1553 BUS FAILURE (Cont)

[

@

(]

21 |émcc

22 | Reset SPD 1553 Card

AMCC to see if it is OK to
reinitialize the MDM.

‘ ®

23 |Reset SPD 1553 Card

Node 1: C&DH: MDM
N1-1
SECONDARY NCS
MDM Nodel

Select SPD Card that
contains the failed bus

‘SPD_Card_X’

Record
SPD_1553_Card_X_
Rset_Cntr -

sel  ‘Commands’
cmd

N1 2 MDM_Rset_1553_|
Card_Slot_X

Execute
SPPD_1553_Card_X_
Rset_Cntr - Increment

Node 1: C&DH: MDM
N1-2

PRIMARY NCS MDM
Nodel

Select SPD Card that
contains the failed bus.

‘SPD_Card_X’

Record
SPD_1553_Card_X_
Rset_Cntr -

sel ‘Commands’

cmd

N1 2 MDM_Rset_1553_
Card_Slot_X

Execute
CsPPD_1553_Card_X_
Rset_Cntr - Increment

24 | Transition To
Diagnostic

A

25 |Transition To
Diagnostic

Execute the MDM
Reconfiguration
procedure A to bring the
N1-2 MDM to Diagnostic
State and N1-1 to

Primary State.

Execute the MDM
Reconfiguration
procedure G to bring the
N1-1 MDM to Diagnostic

state.
27

o

@

Reinitializing the
MDM will affect the
operation of the
entire MDM which
will affect all other
subsystems. Make
sure that all other
disciplines agree
with the execution of
this step. PCS
connected to N1-1 is
required.

Resetting the SPD
1553 Card will not
reestablish I/O on
the buses. So,
resetting the SPD
Card and
reinitializing the
MDM is actually one
single action in the
attempt to recover
the bus failure.

X =0 for SPD 0.
X =1 for SPD 1.
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C&DH

2A 1553 BUS FAILURE (Cont)

v

®

26 | Reinitialize MDM

27 |Reinitialize MDM

Execute the Reinitialize
Node 1 MDM from
EEPROM procedure to
reinitialize N1-2 MDM.

Execute the Reinitialize
Node 1 MDM from
EEPROM procedure to
reinitialize N1-1 MDM.

A 4

28 | Reconfigure MDM

29 | Reconfigure MDM

Node 1: C&DH: MDM
N1-2
SECONDARY NCS
MDM Nodel

‘MDM Major State’

Cstate - Standby
GVIDM ID - N1-2

Node 1: C&DH: MDM
N1-2
SECONDARY NCS
MDM Nodel

‘MDM Major State’

Cstate - Standby
GVIDM ID - N1-1

Execute the MDM
Reconfiguration
Procedure B to bring
N1-2 MDM back to
Primary and N1-1 to
Secondary.

Execute the MDM
Reconfiguration
Procedure | to bring
N1-1 MDM back to
Secondary State.

32 |CBus Recovery

Node 1: C&DH: MDM
N1-2

PRIMARY NCS MDM
Nodel

30 |CBus Recovery

Node 1: C&DH: MDM
N1-1
SECONDARY NCS
MDM Nodel

Is the attention symbol gone
and does color change from
yellow to green on Orb bus

Yes |

31 | Conclusion

(If this is the failed bus)?

No

Is the attention symbol
gone?

Yes

No

33 | Transient failure.

34 | Conclusion

35 |

Unrecoverable 1553 Bus
failure on Primary NCS.

Continue normal

operations.

Unrecoverable 1553 Bus
failure on Secondary NCS.

O,

Reinitializing the
MDM from EEPROM
will clear the station
old configuration.
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C&DH

2A 1553 BUS FAILURE (Cont)

|

37 [eémcc

36 |cmcc
amce

avce

OK to enable the channel
switch over on this bus?

OK to enable the channel
switch over on this bus?

Yes l No

(2]

38 | Enable Channel
Switchover

Yes No
v

[7]

39 | Enable Channel
Switchover

‘Bus Status’

sel Commands
cmd
Bus_XX_Ch_Sw_Inib_
Stat

Execute

Bus Status

&Ch_Sw_Inhit_Stat -
blank (Ena)

‘Bus Status’

sel Commands
cmd
Bus_XX_Ch_Sw_Inib_
Stat

Execute

Bus Status

&Ch_Sw_Inhit_Stat -
blank (Ena)

v @

@

40 [Enable RTs On The
Bus

41 |Enable RTs On The
Bus

‘Bus Status’

sel RT Status

CRT Enabled - All blanks
seL
Ena_RT_Commnads
cmd
Bus_XX_Ena_XX_RT
Execute

NOTE
Enable all active RTs.

CRT Enabled - Xs on all
active RTs

43

‘Bus Status’

sel RT Status

CRT Enabled - All blanks
sel

Ena_RT_Commnads
cmd
Bus_XX_Ena_XX_RT
Execute

NOTE
Enable all active RTs.

CRT Enabled - Xs on all
active RTs

A 4

[42]

The Auto switchover
must has been
inhibited for a
reason. ltis
necessary to make
sure that there are
no critical functions
being performed on
the other channel
that may be
hazardous if
enabled.

@

Before the bus is
declared fail, every
single RT on the bus
has to fail. The RTs
on the failed bus are
disabled prior to
setting the bus
failure flag bit. The
RTs will have to be
re-enabled to be able
to see if the bus
works on the other
channel. Use the
RT # to RT Ops
Names Matrix to
enable the active
RTs on this bus.
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C&DH

2A 1553 BUS FAILURE (Cont)

|_4_o_|

[41]

42 | CBus Recovery

Node 1: C&DH: MDM
N1-1

SECONDARY NCS
MDM Nodel

43 | CBus Recovery

Node 1: C&DH: MDM
N1-2

PRIMARY NCS MDM
Nodel

Is the attention symbol gone
and does color change from
yellow to green on Orb bus
(If this is the failed bus)?

Yes

Is the attention symbol
gone?

44 | Transient failure.

No
A 4

(o]

45

Continue normal

operations.
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C&DH

LOSS OF PCS TELEMETRY

User Notification
Connect Box
status - Yellow

PCS Node 1:
CDH: MDM1-2

not incrementing

Nominal Config:
MDM N1-2 - Prim

MDM N1-1 - Sec

One PCS connected
to N1-1

One PCS connected
to N1-2

Frame Count - |

PCS
MDM R 1 |Reconnect to MDM.
c .Clogr,l;mo” In PCS CDS main
ate Boissage Control panel Window -

Select ‘Connect to MDM’
icon

Is MDM connected status

Yes

No

box green?
®
4 ]

Check for Node tim on
MCDS display

SM 210 Node 1

2 |Transient loss of >

connection. Comm
reestablished.

3

Notify MCC
Continue normal
operations

PRI MDM FRM CTR -

Yes

5

| Check cable

<Incrementing>?

No

©)

GVIDM data cable connection at
PDIP/UOP
@A1553 card is properly seated

Yes

6 |Check Auto Retry
Status

Is cable properly connected?

PCS Node 1: C&DH:
MDM N1-1

Secondary NCS
MDM Node 1

sel MDM Utilities

Sec_NCS_Auto_Retry_
Inhibit - Blank?

Yes

®

9 | Wait for Auto Retry To
Complete

Wait 5 minutes for Auto
retry to complete

Select ‘Connect to MDM’
icon

No

A 4

7]

Reconnect data cable or
reseat 1553 card

Select ‘Connect to MDM’
icon

Is MDM connected status
box green?

No_

8 [swap outPCs

Yes

10

Loose data cable.

For both PCSs

- Perform EPCS
Deactivation, Step 1
(SODF: C&DH)
Swap data cables at
PDIP/UOP
Perform EPCS Setup,
steps 4-6 (SODF: C&DH)

Is MDM connected status

11

box green?
No
15

B

avce

\ 49

Notify MCC of transient

PCS Node 1: CDH: N1-2

Primary NCS MDM

Node 1

MDM failure. MCC may
dump segments of MDM
Memory.

Frame Count -
incrementing?

Yes

No

12 |PCS failure

;

14 ]

Continue operations on
other PCS.

©

Checking MCDS for
updating Frame
Count verifies Node
MDM is outputting
telemetry.

©)

Data will be static.
PCS maintains the
last valid status of
Secondary MDM
autoretry status after
telemetry is lost.

®

Auto Retry will
power cycle failed
MDM and Command
it back to Primary.

®

MCC may dump
EEPROM Error log
buffer to determine
the cause of MDM
failure.

®

MCC will reset Auto
Retry Counter.
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C&DH

LOSS OF PCS TELEMETRY (Cont)

T T o

15 | Check for Telemetry on N1-1
MDM

On PCS connected to N1-1
sel ‘Connect to MDM' icon
PCS Node 1: C&DH: N1-1
Primary NCS MDM Node 1|

Frame Count - < incrementing>?

avce

ers @

17 |Check N1-2 State

PCS Node 1: C&DH: N1-2
Secondary NCS MDM
Node 1

es | 18 |Go to Bus Fail MAL

Are the following true?

CFrame Count - <incrementing>
‘MDM Major State’
Cstate - Standby

Go to MDM Bus Failure
(SODF: C&DH)

No

19 | Reconfigure OIU for Ground
and MCDS Telemetry

SM 212 OIU

BUS 4 BC - ITEM 15 EXEC
BUS 3 RT - ITEM 10 EXEC
Change OIU N1 Phys Dev to
N1-1-ITEM 18 +4 EXEC
Reload OlU FORMAT 2 - ITEM

1+2 EXEC

20 | CRPCM Status

PCS Node 1: EPS
Node 1: EPS

RPCM N1RS2 C - Active -(Blue

No | 21

Button)?

Yes

A4

22 |GNode 1 MDM N1-2 Power

PCS Node 1: C&DH: MDM N1-2

Secondary NCS MDM
Node 1

‘RPCM_N1RS2_C’

Go to FGB RACU 5
Power Loss, block 2
(SODF: EPS)

RPC 13 - Closed?

2]

Yes

£

Go to 2A RPC Trip Or
Power Loss (SODF:
EPS)

®

If N-2 has failed,
N1-1 will
automatically take
over as primary.

@

If UB Orb N1-2 Bus
fails, N-2 will
command itself to
standby and wait
longer than normal
allowing N1-1 to
become primary
MDM.
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C&DH LOSS OF PCS TELEMETRY (Cont)

MCC may dump All

24 |MCC Dump of MDM or part of MDM
memory.
Inform MCC go for dump
of MDM ‘
On MCC GO, continue Commanding N_l-l
to Secondary will
l allow N1-2 to
25 | Reset MDM N1-2 become Prime.
PCS Node 1: C&DH:
MDM N1-1
Primary NCS MDM
Node 1

sel MDM Utilities
sel Commands
cmd

N1 2 MDM_Re_Init MD
M_EEPROM Execute

PCS Node 1: CDH N1-2

Secondary NCS
MDM Node 1

Is Frame Count Yes
incrementing?

No

26 |Power Cycle N1_2

PCS Node 1: C&DH:
MDM N1-2

Secondary NCS
MDM Node 1

‘RPCM N1RS2 C’

sel RPC 13
sel Commands
cmd Open Execute

CPosition - Op
cmd Close Execute
CpPosition - Cl
Wait 1 minute @
Yes| 27 |[Command N1-1 to
_Is Frame _Count »> | Secondary
incrementing?
No On MCC GO
- Perform Transition N1-2
to Primary from
Off/Diagnostic/Standby
While N1-1 Is Primary
(SODF: C&DH)
Did N1-2 become Prime Yes | 28 |Transient Node 1
MDM ? "I MDM N1-2 failure.
No
4
29 |Non recoverable Node ﬂ 31
1 MDM N1-2 failure. » . éMmcc

Continue operations.
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C&DH

NODE 1 MDM 1/0 CARD FAILURE PROCEDURE

CAUTION
ALARM

1 |Identify Card

Attention Symbol

will appear on card

User Notification

Attention Symbol, or
call from crew, or
another console
with funny data

Nominal Config:
Comm Via Early
Comm or OIU

Nodel: C&DH: MDM N1-1(2)

Primary(Secondary) NCS
MDM Nodel

CASymbol appears on any

card
SPD (Slot 0,1)
DIO (Slot 2,4)
SDO (Slot 3)
AlO (Slot 6)
LLA (Slot 5,7,9)
HLA (Slot 8)

Is the symbol on either SPD card?

Yes
—» 2A Bus Failure: Box 18 if fail in MDM N1-2;

No

A4

Box 19 if fail in MDM N1-1 (SODF: C&DH)

2 | check 1occ

Primary(Secondary) NCS
MDM Nodel

sel MDM BIT Status
Look at Word 5: Soft Fail
AOCC HW Error - X

Is there an IOCC HW Error (X)?

Yes

No

A

3 | Check Channel Status and

Card Bit

Primary(Secondary) NCS
MDM Nodel

sel I/O card with A

(Handshake Test- X

CParity Test - X
Cslot_X_Channel_1 - X

GChannel_2 - X

@haﬁnel_30 -X

Is there a handshake, parity, or
channel failure?

No J < |

©)

5 | Reset I/0 Card

On MCC GO, reset the card

Primary(Secondary) NCS
MDM Nodel

sel I/O card with A

sel Commands

cmd N1_X_MDM_Reset
Y_Card_Slot_Z : Execute
(X=1,2;Y = Correct card
type i.e. LLA; Z = 2-9)

ovcce

I
[e]

©)

Check with MCC to
decide if want to
power cycle the
MDM to try and
regain the I/O card.

@

Before resetting the
card, decide if card
is supporting more
important tasks on
any good channel or
if need to wait before
card reset. Thisis
done via the Node
Channelization
Chart.
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C&DH NODE 1 MDM I/O CARD FAILURE PROCEDURE (Cont)

Check with MCC to
decide if want to
power cycle the

. MDM to try and
6 | Verify Card Reset regain the I/O card.
Primary(Secondary) NCS
MDM Nodel
sel I/O card with A
(Handshake Test- X
CParity Test - X
Cslot_X_Channel_1 - X
GChannel_2 - X
C'Ehaﬁnel_30 -X @
Is there a handshake, parity, or Yes | 7
channel failure? T. &vce
No
A
8 |1/O Card/Channel
recovered
 © |
Inform MCC
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MDM LOAD IN DIAGNOSTIC STATE (2A-3A)

1. PERFORM PRE-LOAD SANITY CHECK WITH MEMORY MAP AND
FILE TO BE LOADED

[ FMT:LOAD:INITIATOR |

If S/W Load
GBW_Load XX_EEPROM_XX - (SW Load Version ID i.e. Rev 2)
(Memory Location - EEPROM
O8W_Load_EEPROM_Start_Addr - compatible with Memory Map
G8W_Load_XX_Wd_Count - compatible with Memory Map

If ADT Load

NOTE
Separate files are required for Loads to hon-contiguous
memory areas, and also for DRAM and EEPROM Loads.

(Memory Location - EEPROM

OQADPXX_EEPROM_Start_Addr - compatible with Memory Map
GADPXX_Wd_Count - compatible with Memory Map
QADPXX_Ver_Id -

GADPXX_Cksum -

(Destination_Device - MDMXX

2. CONFIGURE FOR COMMAND UPLINK
[ TELCOM: TBD |

If N1-2 is Primary (N1-1 is in Diagnostics)
QCommand_Path-Orbiter/Early Comm

If uplink path = orbiter (Normal OIU configuration)
QOIU_Routing_Code -

Send Enable RT Device command to enable N1-1 MDM
ON1-1 = Enable RT

Send Disable NCS Auto Retry on N1-1

(CN1-2 Auto Retry on N1-1 = Disable

If N1-1 is Primary (N1-2 is in Diagnostics)
QCommand_Path-Orbiter/Early Comm

If uplink path = orbiter

Reconfigure the OIU to RT on Bus 3, BC on Bus 4, and Format 002.
AOIU_Routing_Code -

Send Enable RT Device command to enable N1-2 MDM
ON1-2 = Enable RT

Send Disable NCS Auto Retry on N1-2

(ON1-1 Auto Retry on N1-2 = Disable
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hl both MDMs are in Diagnostics (orbiter must present)
Uplink Path = OIU
Reconfigure the OIU to make bus 3/4 BC to the MDM being loaded
and use format 002.
QOIU_Routing_Code -

3. SEND LOAD FILE
| FMT:LOAD:INITIATOR |

If SW Load
cmd_SW_Load XX_Version XX_Uplink (TBD)

If ADT Load
cmd_ADP_Load_XX_Uplink (TBD)

NOTE
Send all load cmd files.
Multiple ADP files may be required.

cmd__ SW_PT#_Uplink (TBD)
cmd_ADP_XX_cksum _Uplink (TBD)

4. VERIFY COMPLETION OF LOAD
| FMT:LOAD:INITIATOR |

CFMT_Load_Status - 100% complete

5. REINITIALIZE EEPROM
Perform SODF: REINITIALIZE NODE 1 MDMs procedure
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C&DH

MDM N1-1 DETECTED RT FAIL MDM N1-2 - PMA 1

Nominal Config:
N1-2 Secondary
N1-1 Primary

CAUTION
ALARM

MDM N1-1 | 1 [¢rPcM status

Detected RT Fail "

DM N1-2 - PCS Node 1: EPS

CRPCM N1RS2 C
Active - Blue Button

Is RPCM active?

No,
—® Go to FGB RACU 5 Power Loss (SODF: EPS).

Yes

A 4

2 |ONode 1 MDM N1-2
Power

PCS Node 1: C&DH:
MDM N1-2

Secondary NCS
MDM Node 1

ORPCM_N1RS2_C’ 13-
Cl

Is RPC 13 closed?

[NO_  Go to RPC Trip Or Power Loss (SODF: EPS).

Yes

From FGB RACU 2 Power
Loss (SODF: EPS)

\ 4
3 |Check Auto Retry
Status

PCS Node 1: C&DH:
MDM N1-1

Primary NCS MDM
Node 1

sel MDM Utilities
CPrim_NCS_Auto
Retry_Ena - X (Enabled)

Is Auto Retry enabled?

No

(]
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C&DH

MDM N1-1 DETECTED RT FAIL MDM N1-2 - PMA 1 (Cont)

.

4 |mcc pata Dump

Inform MCC go for data dump
On MCC GO, continue

v

5 | Reset RT Command

PCS Node 1: C&DH: MDM N1-1
| Primary NCS MDM Node 1 |

sel Transmit Mode Code

|Transmit Mode Code |

sel Primary NCS Xmit Mode Code
Commands
cmd Reset Remote Terminal tmplt
Enter Bus Id = 2
RT Address = 5 Execute
PCS Node 1: CDH N1-1
[ Secondary NCS MDM Node 1 |

CFrame Count < incrementing>

Yes
Is Frame Count incrementing? 6 [ Transient RT 1553
1 No interface failure.

7 | Reinit MDM N1-2

PCS Node 1: C&DH: MDM N1-2 5
[Primary NCS MDM Node 1 |

sel MDM Utilities

sel Commands

cmd N1_1 MDM_Re_Init. MDM_
EEPROM Execute

PCS Node 1: CDH: N1-1
[Secondary NCS MDM Node 1]

Continue normal
operations.

CFrame Count < incrementing>

Is Frame Count Incrementing? Yes

No
9 [Power Cycle N1-2 MDM

PCS Node 1: C&DH: MDM N1-2
[Secondary NCS MDM Node 1]

‘RPCM N1RS2 C’
sel RPC 13
sel Commands
cmd Open Execute
CPosition - Op
cmd Close Execute
CPosition - CI
Wait 1 minute
CFrame Count < incrementing>

Yes
Is Frame Count Incrementing? 10 | Transient Node 1

7o MDM N1-2

11 |Node 1 MDM N1-2

failure. 12

¢ - Continue normal

13 operations.

®

MCC may dump all
or part of MDM
Memory to
determine source
of the failure.
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C&DH

MDM N1-1 DETECTED RT FAIL MDM N1-2 - PMA 1 (Cont)

.

14 | Wait for Redundancy
Management

Wait 5 minutes for
Redundancy
Management Software
to complete.
PCS Node 1: C&DH MDM
N1-2

Secondary NCS
MDM Node 1

Are the following true: Yes

CFrame Count

< incrementing>
‘MDM Major State’
Cstate - Standby?

15 | Transient Node 1
MDM N1-2 failure.

No

B

avce

17 | Reset Auto Retry
Counter

On MCC GO
PCS Node 1: C&DH:
MDM N1-1

Secondary NCS
MDM Node 1

sel MDM Utilities

sel Commands

cmd
Sec_NCS_Rset_NCS_
Retry_ Cntr Execute

©)

Auto Retry will
power cycle MDM
N1-2.
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C&DH

MDM N1-2 DETECTED RT FAIL MDM N1-1 - PMA 1

CAUTION
ALARM
MDM N1-2 1 {6RPCM Status
Detected RT Fail .
MDM N1-1 - PCS Node 1: EPS
PMA 1 Nodel: EPS
CRPCM N1RS1 A
Active - Blue Button
No 2 |
Is RPCM active? Go to FGB RACU 6
Nominal Config: Yes Power Loss (SODF:
N1-2 Primary EPS).
N1-1 Secondary
3 |ONode 1 MDM N1-1
power
PCS Node 1: C&DH:
MDM N1-1
Secondary NCS
MDM Node 1
ORPCM_N1RS1_A'11-
Cl
No | 4 |
Is RPC closed? »

Yes

Go to RPC Trip Or
Power Loss (SODF:
EPS)

From FGB RACU 1 Power
Loss (SODF: EPS).

A 4

5 | Check Auto Retry
Status

PCS Node 1: C&DH:
MDM N1-2

Primary NCS MDM
Node 1

sel MDM Utilities
CPrim_NCS_Auto_Retry
_Ena- X (enabled)

Is Auto Retry enabled?

No

©)

6 [MCC Data Dump

Inform MCC, go for data
dump.
On MCC GO, continue.

©)

MCC may dump all
or part of MDM
Memory to
determine source of
the failure.
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C&DH

MDM N1-2 DETECTED RT FAIL MDM N1-1 - PMA 1 (Cont)

T

7 | Reset RT Command

PCS Node 1: C&DH: MDM N1-2
[Primary NCS MDM Node 1 |

sel Transmit Mode Code

|Transmit Mode Code |

sel Primary MDM Xmit Mode Code
Commands
cmd Reset Remote Terminal tmplt
Enter Bus Id = 2
RT Address = 6 Execute
PCS Node 1: CDH: N1-1
[ secondary NCS MDM Node 1 |

CFrame Count < incrementing>

Is Frame Count incrementing? Yes 8 |
No PCS Node 1: C&DH: MDM N1-1
[Secondary NCS MDM Node 1 |
9 |Reset MDM N1-1 .
| OMDM Major State: State -
PCS Node 1: C&DH: MDM N1-2 Secondary
Yes
i 14
|Pr|mary NCS MDM Node 1 | Is MDM Major State Secondary?
sel MDM Utilities N
sel Commands 0
cmd N1_1_MDM_Re_lInit MDM_
EEPROM Execute
PCS Node 1: CDH: N1-1
[Secondary NCS MDM Node 1]
CFrame Count < incrementing>
Is Frame Count incrementing? Yes
lNo
10 |Power Cycle N1_1 MDM
PCS Node 1: C&DH: MDM N1-1
[Secondary NCS MDM Node 1]
‘RPCM N1RS1 A’
sel RPC11
sel Commands
cmd Open Execute
CPosition - Op
cmd Close Execute
CPosition - Cl
Wait 1 minute
CFrame Count < incrementing>
Yes
Is Frame Count incrementing? u |Command N1-1to Secondary
No Perform Transition N1-1 to
Secondary from Off/Diagnostic/
Standby While N1-2 is Primary
Secondary NCS MDM Node 1 |
Yes
Is MDM Major State: State - >
Secondary ?
v No
12 [Node 1 MDM N1-1 13
failure. .
avce
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C&DH

MDM N1-2 DETECTED RT FAIL MDM N1-1 - PMA 1 (Cont)

[14]

Transient RT 1553 interface

failure.

15
Continue normal
operations.

7 g

16 |Wait for Redundancy
Management

Wait 5 minutes for
Redundancy
Management Software
to complete.
PCS Node 1: C&DH:
MDM N1-2

Secondary NCS
MDM Node 1

Yes 17 |Reset Auto Retry
Are the following true: Counter

CFrame Count

< incrementing> On MCC GO
‘MDM Major State’ I\P/ICDi/I s(l)dze 1: C&DH:
Cstate - Secondary? -
Secondary NCS
MDM Node 1
No
- sel MDM Utilities
- sel Commands
ﬂ - cmd
évice Prim_NCS_Rset_NCS_

Retry_ Cntr Execute
Continue normal
operations

19 | Transient Node 1
MDM N1-1 failure.

©)

Auto Retry will
power cycle MDM
N1-1 and command
it to secondary.

06 FEBRUARY 98

1-24

ISS MAL/2A/IBAS



C&DH

CAUTION
ALARM

©)

1 |CFGB Frame Counter

@
Prime NCS

Detected RT Fail [
MDM FGB-2(1) -
FGB

B

Nominal Config:
Channel Swapping
Enabled

PCS Nodel: N1-2:
UB_Orb-N1-2

N1_2 MDM_UB_

ORB_N1_2 Ch_Sw_
Inhib_Stat - ena

PCS FGB: C&DH:

FGB_MDM

CFrame Count -
<Incrementing>

PRIME NCS DETECTED RT FAIL MDM FGB-2(1) - FGB

Is Frame Count
incrementing?

Ye

v

2 | Transient error.

\4

|

No

v ®

Continue nominal
operations.

@

4 ]

No | 5 |

Is Comm with FGB critical
and no comm with the
ground?

Inform MCC-H that the
NCS has lost comm with
the FGB.

Yes

©)

6 | Establish Comm on other OIU Bus with
FGB

Command N1-1 to Standby

Perform Transitioning N1-1 to
Off/Diagnostic/Standby from Secondary
while N1-2 is Primary (SODF: C&DH)
Change OIU config to acquire FGB tim
directly

Change FGB 1 AD to bus 3 ITEM 18 +8
EXEC

Change OIU to format 1 ITEM 1 +1
EXEC

NOTE
Ignore "SPEC 62 PDI DCM Fail’
message.

Load Config 761 (ORB OPS FS,
COMMI/INST).

SM 204 FGB

Is FRM CTR Incrementing?

Yes

No

7]

Reconfigure OIU as

required per MCC-H.

—

9 | Re-establish NCS Telemetry to the OIU

10

Change FGB 1 AD to Bus 4 ITEM 18 +7
EXEC

Change OIU formatto 2 ITEM 1 +2
EXEC

NOTE
Ignore 'SPEC 62 PDI DCM Fail’
message.

Load previous config (ORB OPS FS,
COMMI/INST).

Perform Transitioning N1-1 to Secondary

from Off/Diagnostic/Standby while N1-2
is Primary (SODF: C&DH)

avce

8 | Possible

failed FGB
MDM SPD-
1553 card.

®

Error message

indicates that the
FGB frame count
has not updated.

©)

NCS software will
search for 60
seconds until comm
is established with
either FGB.

Comm is critical if
FGB commands or
telemetry is required
to complete a time
critical procedure.

MCC-M may reset
current FGB-MDM,
or swap to other
FGB MDM.

®

This step will cause
loss of NCS
telemetry to the
ground, loss of NCS
telemetry to NCS
SPEC, and loss of
secondary NCS
telemetry.
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ECLSS NODE 1 PRESS

BACKUP C/W
ALARM @
(F7) Node 1 Cabin
Pressure FFDIR is
t enabled for 2A.
S210 ISS C&W 1 Yes no
WARN —P-ll
Node Cabin Press >15.0? -
No
S210 NODE 2 |Press Low
l_CAB PRES . Node and orbiter share Yes| 3 |CPheck Orbiter Cabin
> ress
If N1 Press common pressure volume?
<139o0r>15.0 No SM 66
psia - Determine which
@ condition
PCS:## i ) 4 | Node 1 pressure
Node 1 Press Low Orbiter Press > N1 Press DCR failed
If N1 Press
<1390r>152 Orbiter Press = N1 Press 5 | Suspect cabin leak
psia conditions
Go to O2/(N2) FLOW
Nominal ISS Config: 6 |Act N1 Cab Fan HIGH/CAB P LOW/
Pre-Ingress dP/dT (ORB PKT,
IMV vivs (EPCS) ECLS)
Fwd Port - Op Node 1: EPS: RPCM N14B A
o oils
All Radials - CI RPCM N14B A
Aft Port - Cl - sel RPCM Detail
Aft Stbd - Cl . (All RPCs (eighteen) Position - Op
MPEVs
Fwd - Cl, cap Node 1: EPS: RPCM N14B B
installed RPCM N14B B
Radials - Cl, caps ]
installed . sel RPCM Detail
Aft - Cl, cap - (Al RPCs (eighteen) Position - Op
installed Nodel: EPS: RPCM N14B C
IMV flanges
Fwds - flange RPCM N14B C
saver w/orifice . sel RPCM Detail
Radials - capped . (Al RPCs (eighteen) Position - Op
Afts - capped
NODE 1: ECLSS: Cab Fan
Post-Engress ‘Nod1 Cab Fan’
IMV vivs ‘RPCM N14BB R PC 17’
Fwd Port - Cl
Fwd Stbd - CI - sel RPC Commands
All Radials - CI - cmd Close Execute
Aft Port - Cl - CPosition - Cl
Aft Stbd - CI ‘Nod1 Cab Fan’
MPEVs
Fwd - Cl, cap - sel Fan Commands
installed - cmd On Execute
Radials - Cl, . Cstat - On
caps installed - CLim Stat - Ena
Aft - Cl,
cap installed - Wait 10 seconds and record fan DP
IMV flanges DP INDICATED = mmHg
Fwds - capped Then,
Radials - capped - sel Fan Commands
_Aﬁtsltlb?j - duct - cmd Off Execute
installe =
Aft Port - flange CBtat - Off

saver w/ orifice
Open Cmd - Ena
Close Cmd - Ena

H
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ECLSS

NODE 1 PRESS (Cont)

T
7]

Determine approximated Node 1

Pressure
N1 Press,qorox =
(14'7/535)*TN1*(DP\NDICATED/DPMJ)
= psia
where:
14.7 = reference prelaunch test
pressure
535 = reference prelaunch test
temperature

T,, = assumed R/T Node 1
temperature - °R

AMCC, if not avail, assume 520 °R =
60 °F

DP,,, = reference prelaunch testDP,, ,

- mmHg-delta

N1 Press, q.nox @N1 Press(SM 66)?

Yes
8 |Node 1 cabin leak

Pre-Ingress ?

lNo

17 |Pressure transient

External Airlock
ODS EQ VLV ® Op
Open ODS hatch per
decal.

ODS Vestibule
APAS MPEV ® Op
Wait until SPEC 66 Eq
dP/dt ~0.0
APAS MPEV ® CI

External Airlock
Close ODS Hatch per
decal.
GODS EQ VLV -Cl

No l
9 [N1 Press XDCR shift 10
BACKUP C/W or failed EMCC
ALARM '
(F7)
S210 ISS C&W
WARN
S210 NODE 11 |Press High
1 CABPRES Node 1 and orbiter share Yes | 12 | Check Shuttle Cabin
If Node 1 press common presure? Pressure
<13.90r>15.0 No SM 66 ves| ;5
Is Orbiter Press @Node 1 Go to Cabin Press - ~
PCS:##t Press? (MAL, ECLS, 6.2b)
Node 1 l No
Press Hiah
If Node 1 press 14.1 Node 1 Press XDCR
<13.9o0r>15.20 failed
v @
15 Yes| 16 | Equalize With Orbiter

®

Over-Press
condition of N1
requires equalization
of N1 with orbiter.
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ECLSS

Class Il
Caution

SMOKE DETECTOR MALFUNCTION

®

Smoke Detector
1(2)

Activ BIT Fail -
NOD1

Smoke Detector
1(2) Lens
Contamination -
NOD1

Smoke Detector
1(2) Fail -
NOD1

1 |Cycle SD Monitoring
Status

(EPCS)

SM Alert

210 1SS C&W
CAUT

Nominal Config:
Nod1 SD 1(2) Act
BIT Failed -
Operational

Nod1 SD 1(2)
Lens C ontam -
Clean

Nod1 SD 1(2) Fire
Stat - No Fire

SCTR ~0.0% obs/m
OBS ~ 0.0% contam

RPCM N14B(3B)
C(A) RCP 03(16)
Position - CI

RPCM N14B(3B)
C(A) RCP 03(16)
Trip Stat - False

Nod1: ECLSS: SD1(2)

Nod1 SD 1(2)

Sel SD Commands

cmd Mon Inh Execute
(Mon Stat - Not Mon
cmd Mon Ena Execute
(Mon Stat - Mon

2 |Pause

Wait 15 seconds

No

Does alarm repeat?

Yes

4 | SD Failed

A

5 |Deactivate SD

sel SD Commands
cmd Mon Inh Execute
(Mon Stat - Not Mon

Yes

3 | SD Is Operational

Fire Status = NO FIRE?

No

A4

6 |Reset Fire Status Flag

Sel SD Commands
cmd Fire Stat Rst
Execute

7 | Remove SD Power

‘RPCM N14B(3B) C(A)
RPC 03(16)’

CRPCM N14B(3B) C(A)
RPC 03(16) Open

Cmd - Ena

sel RPC Commands
cmd Open Execute
CPosition - Op

®

Action causes
cautions to reset and
triggers an Active
BIT.
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ECLSS

NODE 1 CABIN FAN FAILURE

BACKUP C/W
(F7)
S210 ISS C&W 1 |Check RPCM Status
CAUT
Node 1: EPS
EPCS Node 1: EPS
Cc&W Sum || ‘RPCM N14B’ v
es
C/W Summary Tripped - True? 2 | Power malfunction 8 |
) No Perform RPC Trip or
Cabin Fan Power Loss (ISS Mal:
Fail - NOD 1 EPS)
Acknowledge C&W
If Cabin Fan speed 4 | Check Inlet Grill and
Outlet Diffusers @
<3200 rpm or Yes
> 7000 rpm Blocked? 5 | Possible fan overheat 6 |
Clear and remove
No
) . 6 blockage.
Nominal Config : Attempt restart of fan.
Nod1 Cabin Fan @
‘RPCM N14B B 7 |Attempt to Cycle RPC
RPC 17’ and Restart

RPC 17 Tripped -
False

RPC 17 position -
Cl

Opencmd - Ena
Close cmd - Ena

Nod1 Cabin Fan

State - On
Limit Stat - Ena

Default RPM
setting = 3900

Node 1: EPS: RPCM
N14B [X]
XI=[Al [B] [C]

RPCM N14B [X]

sel RPCM Detail

Al RPCs (eighteen)
Position - Open
Repeat

Node 1: ECLSS: Cab
Fan

Nod1l Cab Fan

‘RPCM N14B B RPC 17’

sel RPC Commands
cmd Open Execute
CPosition - Op

cmd Close Execute
CpPosition - Cl

‘Nod1 Cab Fan’

sel Fan Commands
cmd Off Execute
Cstat - Off

cmd On Execute
Gstat - On

CLim Stat - Ena
Gspd, rpm = 3900

Fan Shutdown again?

Yes

(7]

8 | Suspect fan failure

No

10

Transient shutdown

1]

Continue normal
operations.

Operations

9 | Configure for Backup

Perform Node 1 Cabin
Fan Deactivation, ISS

OPS CIL, ECLSS

If scrub required,

shuttle will perform scrub

during ingress
operations.

If Node 1 ingress
concurrent, activate
portable fans (four)

®

Cabin Fan FDIR is
set to ENABLED
upon receipt of
START command.
The NCS will wait 10
seconds after
issuing the START
command to
evaluatae HW speed
feedback in fault
processing.

@

Motor windings have
internal thermistor
for overheat
protection. Motor
requires cooldown to
recover fan function.
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ECLSS

NODE 1 IMV AFT PORT FAN FAILURE

BACKUP C/W @
(7) Motor windings have
internal thermister
S210 ISS C&W 1 [Check RPC Status for overheat
CAUT e de 1: . Aft protection. Motor
Node 1: ECLSS: Alt Port requires cool down
EPCS IMV Fan to recover from
C&W Sum B E‘gr‘]je 1: Aft Port IMV function.
CIW Summary ‘RPCM N14B C RPC
IMV Aft P 12
ort
Fan Fail Tripped - True ? Yesy 2 | Power malfunction 3
Low/Hi - Nodl No Perform RPC Trip or
Power Loss (ISS MAL:
If IMV fan speed EPS)
< 9500 rpm or Acknowledge C&W
> 7462 rpm @
. ) 4 Yes 5 | Possible Fan 6
Nominal Config: )
Node 1: ECLSS: Cab Check Outlet Diffusers Overheat Clear and remove
Fan S blockage.
Blocked ? Attempt restart of fan.
_Nodl Cab Fan N
o]
‘RPCM N14B C
RPC 12’ 6 !
RPC 12 Position - y @ 7
cl 7 | Attempt Cycle RPC and
RPC 12 Tripped - Restart
False ‘RPCM N14B C RPC
Open Cmd - Ena 12'
Close Cmd - Ena
) sel RPC Commands
NO"jl Aft Port IMV cmd Open Execute
Fan GPosition - Op
Spd, rpm = 74612 -- cmd Close Execute
9600 CpPosition - Cl
Stat - On ‘Nod1 Aft Port IMV Fan’
Node 1: ECLSS: sel Fan Commands
EDIR cmd Off Execute
Nod1 FDIR Detalls Gtat - Off
sel Fan Commands
N1-1- MDM IMV cmd On Execute
FDIR Stat - Ena Ostat - In Trans
N1-2 - MDM IMV Wait 15 sec
FDIR Stat - Ena Cstat - On
GBpd, rpm = 7462 --
9500
No ; 9
Fan shut down again? o] 8 | Transient shutdown
v Continue normal
es operations
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ECLSS

NODE 1 IMV AFT PORT FAN FAILURE (Cont)

10 | Suspect fan failure

v

11 | Post Failure Recovery

Deactivate Aft port IMV
Fan

‘Nod 1: Aft Port IMV
Fan’

sel Fan Commands
cmd Off Execute
Cstat - Off

RPCM N14B C RPC 12’
sel RPC Commands
cmd Open Execute
CPosition - Op

No
FGB Ingress concurrent 12
CGMCC-H for limited stay

Yes
time in FGB
13 |
CGMCC-H for limited stay
time in FGB
06 FEBRUARY 98 1-34 ISS MAL/2A/BAS



EPS PROCEDURES

FGB RACU 5 POWER LOSS ......ooiiiiiiiiiii 1-37
FGB RACU 6 POWER LOSS ......ooiiiiiiiiiiiii 1-39
2A RPC TRIP OR POWER LOSS .......oiiiiiiiiiiiiiiiiiiiieeeiiivvsveese s 1-41
RPCM LOSS OF COMM.....coiiiiiiiiiiiiiiiiiiiiiiiiiieieeieeeeeeeeeeee ettt 1-42
EPS SSR-1 POWER BUS LOSS: RPDA NIRSI......ccovviiiiiiiiiiiiiiiiiiiieeieieeeeee 1-45
EPS SSR-1a POWER BUS LOSS: RPCM NIRSI A....oooiiiiiiiiiiiiiiiiie, 1-46
EPS SSR-1b POWER BUS LOSS: RPCM NIRSL B.....ccooviiiiiiiiiiiiieeiiiii 1-47
EPS SSR-1c POWER BUS LOSS: RPCM N1IRS1 C.....oooovvviiiiiiiiiiiiiiiiiii, 1-48
EPS SSR-2 POWER BUS LOSS: RPDA N1IRS2.......coovviiiiiiiiiiiiiiiiiiieiiiiieiee, 1-49
EPS SSR-2a POWER BUS LOSS: RPCM N1IRS2 A.....ooooviiiiiiiiiiiiiiiii, 1-50
EPS SSR-2b POWER BUS LOSS: RPCM N1IRS2 B......ccooviiiiiiiiiiiieceiii 1-51
EPS SSR-2c POWER BUS LOSS: RPCM N1IRS2 C......cooovvviiiiiiiiiiii, 1-52
EPS SSR-3 POWER BUS LOSS: RPDA N13B.....ccovviiiiiiiiiiiiiiiiiiiiieeevieieeeee 1-53
EPS SSR-3a POWER BUS LOSS: RPCM N13B A ....ooooiiiiiiiiiiiiiiiie 1-54
EPS SSR-3b POWER BUS LOSS: RPCM N13B B .....cooviiiiiiiiiiiiiiiieeeii, 1-55
EPS SSR-3¢c POWER BUS LOSS: RPCM N13B C....oooovviviiiiiiiiiiiiiiee 1-56
EPS SSR-4 POWER BUS LOSS: RPDA NL4B ......covviiiiiiiiiiiiiiiiiiiiieeeeeee 1-57
EPS SSR-4a POWER BUS LOSS: RPCM N14B A .....oooovviiiiiiiiiiiiie 1-58
EPS SSR-4b POWER BUS LOSS: RPCM N14B B .....coooooiiiiiiiiiiiiceeii 1-59
EPS SSR-4c POWER BUS LOSS: RPCM NI4B C....ooovvvviiiiiiiiiie 1-60
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EPS

CAUTION
ALARM

C&WwW
MDM N1-1

FGB RACU 5 POWER LOSS

1 [RPCM Health

Detected RT
Fail MDM
N1-2 - PMA1

Node 1: EPS

Nodel: EPS

CRPCM N1RS2 A,B,C
(three) - Active

Are all three RPCMs Yes= 2 |MDM N1-2 power
Advisory (All 4) active? Node 1: EPS: RPCM
MDM N1-1 No NIRS2 C
Loss of Sync to RPCM N1RS2 C
MDM N1-2 = (SODF sel RPCM Details
rom : . o
RPCM N1RS2 A C&DH) MDM CRPC 13 Position - CI No
Loss of Comm N1-1 Detected Is RPC closed? 3 | RPC procedure
RT Fail MDM Yes Perform RPC Trip or
RPCM NIRS2 8 N1-2 - PMAL Power Loss (SODF:
Loss of Comm
EPS).
i 4 |MDM N1-2 Health
RPCM N1RS2 C
Loss of Comm 5 | RACU 5 Status Go to MDM N1-1
. Detected RT Fail MDM
FOBEPS N1-2 - PMA1 (SODF:
FGB: EPS C&DH)
Orbiter SM Alert @ sel RACU Details
RACU 5 Output CRACU 5 Output Volts:
121----125V
Volts Low Yes | 7 |
Are the RACU 5 Output > 6| Good RACU.
Volts in valid range? Eossmk;lcable or RPDA CMCC-H for
No us problem. maintenance procedure.
Refer to (SODF: EPS)
EPS SSR 2 for NIRS2
8 |RACU Converter Bus Loss.
Status
CRACU 5 Converter -
On
ves | 9 |FGB Main Bus Status
Is RACU 5 Converter On? >
FGB: EPS
No FGB: EPS
v CFGB Main Bus Voltage
10 |FGB Main Bus Status 1,2:28.0--29.0V
nav FGB: EPS Is Main Bus Voltage in eS| 11 | racu 5 Converter
FGB: EPS range? failure.

CFGB Main Bus Voltage
1,2:28.0---29.0V

No

Is Main Bus Voltage in
range?

No

12 | FGB power problem.

14 |

AMCC-M for
troubleshooting.

Refer to EPS SSR 1 and
EPS SSR 2 for N1IRS1
and N1RS2 Bus Loss.

]

AMCC-M for
troubleshooting.

Refer to EPS SSR 2 for
N1RS2 Bus Loss.

©)

Only received when
orbiter is docked to
ISS.
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EPS

FGB RACU 5 POWER LOSS (Cont)

15 | FGB Battery status

CBattery Voltage 1 - 6
(six)

Any 3 or more <255V

16 | FGB in Load Shed

Anylor2<255V

17 | Charge FGB Batteries

All six>255V

A 4

19 |RACU Trip Status

Have MCC-M check
RACU 5 Trip Status.

(As reported by MCC-M)
Did the RACU 5
overcurrent shut down?

No

Notify MCC-M “Battery
Volts Low.”

Wait at least one orbit to
allow batteries to charge.
Go back to step 15 until
all 6 battery voltages
>255V.

Yes

20 |RPCM Current Status

Have MCC-H analyze
RPCM Input Current

Data for NIRS2 A, B, C.

(As reported by MCC-H)
Was high current indicated
on RPCM N1RS2 C?

No

A

21 |RACU 5 Restart

Yes

A

AMCC-M GO for RACU
Restart.

Perform RACU 5
Activation (SODF: EPS).

22 | Circuit fault may be in
MDM N1-2 since MDM
RPC is preset closed.

24 |

GMCC-H for required
actions.

v

23 | RACU 5 Status

FGB: EPS

sel RACU Details
CRACU 5 Output
Voltage: 121---125 V
CRACU 5 Converter -
On

condition.

5]

AvcC-M for
troubleshooting.

Do not repower any
loads without MCC-M

GO.

Is RACU 5 Voltage and
Status valid?

No

25 | RACU 5 failure.

Yes

26 |

27 | RACU 5 dropped off-
line or experienced an
output overcurrent
shutdown.

B

GMCC-H for MDM
configuration steps and
loads to repower.

AMCC-M for
troubleshooting.

Refer to EPS SSR 2 for
N1RS2 Bus Loss.
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EPS FGB RACU 6 POWER LOSS
CAUTION
ALARM
C&W

MDM N1-2 1 | RPCM Health
DEIEBIED [T Node 1: EPS
Fail MDM -
N1-1 - PMAL Nodel: EPS

il CRPCM N1RS1 AB,C

Advisory (All 4)

MDM N1-2
Loss of Sync to

MDM N1-1

RPCM N1RS1 A
Loss of Comm

RPCM N1RS1 B
Loss of Comm

RPCM N1RS1 C
Loss of Comm

Orbiter SM Alert @
RACU 1 Output

Volts Low

range?

12 |FGB power problem.

Yes
v

5]

[14]

AMCC-M for
troubleshooting.

Refer to EPS SSR 1 and
EPS SSR 2 for N1IRS1
and N1RS2 Bus Loss.

(three) - Active Yes
Are all three RPCMs »| 2 |MDM N1-1 Power
active? Node 1: EPS: RPCM
No NIRS1 A
RPCM N1RS1 A
From (SODF: s“el RPCM Details
C&DH) MDM CRPC 11 Position - Cl No
N1-2 Detected Is RPC closed? 3 | RPC procedure
RT Fail MDM
N1-1 - PMA1 Yes Perform RPC Trip or
Power Loss (SODF:
J 4 |MDM N1-1 Health EPS).
5 | RACU 6 Status Go to MDM N1-2
EGB: EPS Detected RT Fail MDM
N1-1- PMAL (SODF:
sel RACU Details C&DH).
CRACU 6 Output Volts:
121----125V
Arethe RACU 6 Output  |Y85| 6 | Good RACU. o 7 |
Volts in valid range? Possible cable or RPDA GMCC-H for
No bus problem. maintenance procedure.
\ 4 Refer to (SODF: EPS)
ﬂ RACU Converter EPS SSR 1 for NIRS1
Status Bus Loss.
CGRACU 6 Converter -
On
Yes -
Is RACU 6 Converter On? » 9 | FGB Main Bus Status
No FGB: EPS
CFGB Main Bus Voltage
10 |FGB Main Bus Status 1,2:28.0---29.0V Ves
- - 11 |RACU 6 Converter
nav FGB: EPS Is Main Bus Voltage in -
FGB: EPS range? failure.
CFGB Main Bus Voltage No
1,2:28.0 ---29.0V
Is Main Bus Voltage in No

]

AMCC-M for
troubleshooting.

Refer to EPS SSR 2 for
N1RS2 Bus Loss.

®

Only received when
orbiter is docked to
ISS.
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EPS

FGB RACU 6 POWER LOSS (Cont)

15 | FGB Battery status

CBattery Voltage 1 - 6
(six)

Any 3 or more <255V

Anylor2<255V

17 | Charge FGB Batteries

All six >255V

A 4

19 [RACU Trip Status

Have MCC-M check
RACU 6 Trip Status.

(As reported by MCC-M)
Did the RACU 6
overcurrent shut down?

No

Notify MCC-M “Battery
Volts Low.”

Wait at least one orbit to
allow batteries to charge.
Go back to step 15 until
all 6 battery voltages
>255V.

y

Yes

20 |RPCM Current Status

Have MCC-H analyze
RPCM Input Current
Data for NIRS1 A, B, C.

(As reported by MCC-H)
Was high current indicated
on RPCM N1RS1 A?

No‘

21 |RACU 6 Restart

Yes

AMCC-M GO for RACU
Restart.

Perform RACU 6
Activation (SODF: EPS).

22 | Circuit fault may be
in MDM N1-1 since MDM
RPC is preset closed.

24 |

GMCC-H for required
actions.

4

23 | RACU 6 Status

FGB: EPS

sel RACU Details
CRACU 6 Output
Voltage: 121---125 V
CRACU 6 Converter -
On

Is RACU 6 Voltage and
Status valid?

No

16 | FGB in Load Shed

condition.

(15]

AvcC-M for
troubleshooting.

Do not repower any
loads without MCC-M
GO.

25 | RACU 6 failure.

Yes

26 |

27 | RACU 6 dropped off-
line or experienced an
output overcurrent

AMCC-M for
troubleshooting.

Refer to EPS SSR 1 for
N1RS1 Bus Loss.

shutdown.

28
GMCC-H for MDM
configuration steps and

loads to repower.
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EPS

Advisory

@

1 |Check RPC Op/CI

RPCM Tripped

Status

User Notification

PCS Node 1: EPS: RPCM

Loss of power

XXXX X

RPCM XXXX X

2A RPC TRIP OR POWER LOSS

Closed?

Is affected RPC Opened or |Cl

Op

2 | Failure isolation

Determine if this is an
instrumentation or
firmware failure, or
downstream failure (load
or cable).

fault isolation.

Identify any time
constraints.

Wait for OSO go for
maintenance (remove
cable connection at load,
see if RPC closes).

Power on at load?

Power on at load? Yes 3 Instrumentation or
4 | Check Trip Status No firmware problem
|RPCM XXXX X
RPC trip indication? No
Yes
5 | Dump Hindsight Buffer
Have MCC-H perform
RPCM BDT Procedure. Y
(As reported by MCC-H) No 6 | Close RPC
Did Data indicate an RPCM XXXX X
in?
overcurrent trip? . sel RPC X
Yes sel Commands
9 cmd Open Execute
cmd Close Execute
7 |Prevent use of RPC
RPCM XXXX X
sel RPC X 8 |RPC Stas
sel Commands RPCM XXXX X
cmd Close - Inhibit Op
Execute RPC open/close status? 9
Cl Request RPCM
Replacement.
10 | Request maintenance
Notify OSO of need to
remove power cable
downstream of the 11 | Power status
affected RPC for further No

Yes

13 | Transient and/or bad
telemetry

12 | Request evaluation of

load.

®

C&W advisory
message is at the
RPCM level but trip
indication is for the
RPC.

®

Moves data from
firmware controller to
MDM and then
dumps the data from
the MDM to the
ground.
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EPS

ADVISORY

@

Advisory

RPCM LOSS OF COMM

RPCM XXXX X

1 [RPCM Health

Loss of Comm

Node 1: EPS: RPCM
XXXX X

3 |Remote Terminal Reset

Node 1: C&DH: MDM
N1-2

[ Primary NCS MDM N1-X]
‘Software Control’

sel Transmit Mode Code
Locate group containing
affected RPCM

N1RS1 A, N1RS1 B,
N1RS1 C, N1IRS2 A,
N1RS2 B, N1RS2 C

RPCM XXXX X
Yes ; .
Is Integration Counter »] 2 [ Transient advisory
Incrementing? message
No

©)

4 |Primary NCS

N13B A, N13B B, N13B C

©)

N14B A, N14B B, N14B C

@

A 4

5 | N1-2 commands

command

sel Primary NCS Xmt
Mode Code Commands

sel N1-2 MDM Xmt Mode
Code Commands

6 [N1-1 commands

7 |Command Remote Terminal Template

sel N1-1 MDM Xmt Mode

Code Commands

Use RT Table to complete the Bus ID and RT Address

Information.

cmd Reset_Remote_Terminal_Tmplt

Bus ID =
RT Address =

Execute

8 |RPCM Health

Node 1: EPS: RPCM
XXXX X

RPCM XXXX X

Is Integration Counter

YesL

9 |RT link to MDM

Incrementing?

No

®

10 |Reset RPCM Firmware

sel Firmware Detalil
sel Commands

cmd
Power_On_Reset_Arm
Execute

cmd Power_On_Reset
Execute

dropped-out and was
reestablished.

®

The driver for the
RPCM Loss of
Comm advisory in
the NCS is a static
RPCM Integration
Counter.

@

Although there is a
different path for
each command type,
the three command
windows look the
same. The only
visible difference in
the template
windows is that the
valid Bus ID for a
given window is
listed in the window.

®

The RPCM Power
On Reset command
will remove any
previously
established 4

06 FEBRUARY 98

ISS MAL/2A/IBAS



EPS

RPCM LOSS OF COMM (Cont)

11 |RPCM Health

Node 1: EPS: RPCM
XXXX X

RPCM XXXX X

Is Integration Counter

Ye

12 | RPCM firmware hung-

Incrementing?

No

00

13 | Verification of RPCM

loads

w2

up and has been reset.

®

Is any load downstream of
the affected RPCM
providing telemetry,
independent of the RPCM,
that indicates it is receiving
power?

14 | Critical load

No
A

16 |Command RPC

Continue to monitor load
sel RPC X (for load)

sel Commands

cmd Open Execute
cmd Close Execute

A 4

18 |Load confirmation

Does load data indicate that
command was successfully
executed?

Yes

A

20 | RPCM is functioning.
Telemetry data is not being
provided to the MDM.

GMCC-H for correct
procedure to perform in
order to power cycle the
RPCM at the source.

21 |RPCM Health

Node 1: EPS: RPCM
XXXX X

RPCM XXXX X

Yes
” Yes | ) .
Is RPCM N1RS1 A or o 15 | RPCM will remain in
N1RS2 C? its last commanded state
NO but will not receive
commands or telemetry.
17
Schedule for
replacement.
No [ 19 [Power cycle RPCM

Yes

22 | RPCM firmware hung-

23 Is Integration Counter
Incrementing?
Schedule for
replacement. No
24 | RPCM Failed.

up and has been
reinitialized.

25

26 |

Schedule for
replacement and refer to
EPS SSR for RPCM.

GMCC-H for load
reconfiguration.

Refer to Power
Connectivity Table
(SODF: Reference
Data) for
downstream loads.

Possible confirming
power indications
include: MDM
Frame Counter,
Shell Temperatures,
and Lights.

RPCMs N1RS1 A
and N1RS2 C
provide power to the
MDM N1-1 and
MDM N1-2. Power
cycling an RPCM
with a known
firmware problem
may cause complete
loss of the RPCM.
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EPS

RPCM LOSS OF COMM (Cont)

RPCM RT TABLE

RPCM Bus Name Bus ID RT Address
N1RS1A |UBEPS14 2 20
N1RS1B |UBEPS14 2 19
N1RS1C |UBEPS14 2 18
N1RS2 A | UB EPS 23 3 20
N1RS2B | UB EPS 23 3 19
N1RS2C | UB EPS 23 3 18
N13B A SYSLAB 2 11 20
N13B B SYSLAB 2 11 19
N13B C SYSLAB 2 11 18
N14B A SYSLAB 1 11 20
N14B B SYSLAB 1 11 19
N14B C SYSLAB 1 11 18
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EPS SSR-1
POWER BUS LOSS: RPDA N1RSX(includes RPCMs N1RS1 A, B, and C)

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

PCS Node 1: C&DH:

MDM_N1-2

Primary NCS

Cstate - Primary,
If no telemetry

N1-1 MDM
MDM N1-2 Srv Htr

Caution Messages:

MDM N1-2 Detected RT
Fail MDM N1-1 - PMA 1

Advisory Messages:

Avcc-H.
FGB: EPS RPCM N1RS1 A (Type V)
EGB: EPS RPCM N1RS1B (Type V)
RPCM N1RS1C (Type V)
If RACU 6 - On, Control of RPCM N14B A

Perform RACU 6
Deactivate procedure
(SODF: EPS).

Control of RPCM N14B B
Control of RPCM N14B C

Node 1 Shell Htrs String A
PMA1 Shell Htrs String A

Node 1: EPS: RPCM:
N1RS2

RPCM NIRS2 A

sel RPCM Detail
sel RPC [X]

X] =

cmd Open Execute

Repeat

CBM N1 Stbd Sec 1 (Early
Comm Port Ant Pwr)
CBM N1 Stbd Sec 2 (Early
Comm Port Ant Htr)
CBM N1 Stbd Sec 3 (Early
Comm Stbd Ant Pwr)
CBM N1 Stbd Sec 4 (Early
Comm Sthd Ant Htr)

CBM N1 Port Sec (1 --- 4)

N1-1 SDO 1A Card:

MDM N1-2 Opr Htr

Nodel 3-Way SDS VIiv-1
Solenoid Cmd

Nodel 3-Way SDS VIiv-1
Latch Cmd

Nodel 3-Way SDS VIiv-2
Solenoid Cmd

N1-1 SDO 1B Card

RPCM N1RS1 A Loss Of
Comm - NOD1

RPCM N1RS1 B Loss Of
Comm - NOD1

RPCM N1RS1 C Loss Of
Comm - NOD1

MDM N1-2 Loss of Sync
To MDM N1-1

Telemetry:
PCS Node 1: EPS

NODEL: EPS

RPCM N1RS1 A - not
Active

RPCM N1RS1 B - not
Active

RPCM N1RS1 C - not
Active

FGB: EPS

RACU Details

RACU 6 Converter - Off

RACU 6 Output Current
<1AMP

RACU 6 Output Voltage
~0 Volts

@ Both MDMs are
nominally active. In
the event of loss of the
primary MDM, the
alternate MDM will
automatically transition
to primary.

@ String B of the

Node 1 and PMA 1
Shell Heaters are
nominally primary.

@ Since the Early
Comm antennas are

lost, the entire Early
Comm system is lost.
The internal Early
Comm equipment is
powered off, except for
the Transceiver. The
Transceiver remains
powered to provide
survival heater power.

@ Normally the

CBMs are powered off.

@ The RACU
indications will only be
valid, if the bus failure
is due to a RACU
failure.
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EPS SSR-1a
POWER BUS LOSS: RPCM N1RS1 A

ACTION

EQUIP/FUNCTION LOST

CREW INDICATION

NOTES

PCS Nodel: C&DH:
MDM_N1-2

[Primary NCS MDM |

Cstate - Primary
If no telemetry,
Avcc-H.

N1-1 MDM

Caution Messages:

MDM N1-2 Detected RT
Fail MDM N1-1 - PMA 1

Advisory Messages:

On MCC GO
Perform RPCM Remove
and Replace Procedure
(SODF: OS0)

RPCM N1RS1 A (Type V)
Control of RPCM N14B A
Control of RPCM N14B B
Control of RPCM N14B C

Node 1 Shell Htrs String A

Nodel-1 SDO 1A Card:

MDM N1-2 Opr Htr

Nodel 3-Way SDS Viv
Solenoid Cmd

Nodel 3-Way SDS VIiv-1
Latch Cmd

Nodel 3-Way SDS VIv-2
Solenoid Cmd

Nodel-1 SD1B O Card

RPCM N1RS1 A Loss Of
Comm - NOD1

MDM N1-2 Loss Of Sync
To MDM N1-1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS1 A - not
Active

@ Both MDMs are

nominally active. In
the event of loss of the
primary MDM, the
alternate MDM will
automatically transition
to primary.

@ String B of the
Node 1 and PMA 1
Shell Heaters are

nominally primary.
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EPS SSR-1b

POWER BUS LOSS: RPCM N1RS1 B

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

On MCC GO
Perform RPCM Remove
and Replace Procedure
(SODF: OS0)

RPCM N1RS1B (Type V)

Caution Messages:

Advisory Messages:

[EEY

CBM N1 Port Sec (1 --- 4)

RPCM N1RS1 B Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS1 B - not
Active

@ Normally the

CBMs are powered off.
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EPS SSR-1c

POWER BUS LOSS: RPCM N1RS1 C

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

MDM N1 2 Srv Htr
RPCM N1RS1C (Type V)

PMA1 Shell Htrs String A

Caution Messages:

Advisory Messages:

Node 1: EPS: RPCM:
N1RS2

CBM N1 Stbd Sec 1 (Early
Comm Port Ant Pwr)

1 [RPCM NIRS2 A | CI?:I:)/ImNn% ?:3? ASr(]etcHZtr()Early
sel RPCM Detall CBM N1 Sthd Sec 3 (Early
sel  RPCIX], Comm Stbd Ant Pwr)

- S e
cmd Open Execute
Repeat
On MCC GO

Perform RPCM Remove
and Replace Procedure
(SODF: 0S0)

RPCM N1RS1 C Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS1 C - not Active

@ String B of the Node
1 and PMA 1 Shell
Heaters are nominally
primary.

@ Normally the CBMs
are not powered.

@ Since the Early
Comm antennas are lost,
the entire Early Comm
system is lost. The
internal Early Comm
equipment is powered off,
except for the
Transceiver. The
Transceiver remains
powered to provide
survival heater power
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EPS SSR-2

POWER BUS LOSS: RPDA N1RS2 (Includes RPCMs N1RS2 A, B, and C)

ACTION

EQUP/FUNCTION LOST

CREW INDICATIONS

NOTES

1|PCS Node 1: C&DH:

MDM_N1-1

Primary NCS MDM

Cstate - Primary
If no telemetry,

N1-2 MDM
MDM N1-1 Srv Htr

Caution Messages:

MDM N1-1 Detected RT
Fail
MDM N1-2 - PMA 1

Advisory Messages:

Perform RACU 5
Deactivate procedure
(SODF: EPS).

é&vCcc-H
FGB EPS RPCM N1RS2 A (Type V)
FGB: EPS RPCM N1RS2B (Type V)
RPCM N1RS2C (Type V)
If RACUS - On Control of RPCM N13B A

Control of RPCM N13B B
Control of RPCM N13B C

If during Node 1 Pre
Warm-up, Ingress,
Egress Dryout

configuration.

Node 1:TCS

‘Node 1'

X]=
7](8]

-Ingress

or Post

AGMCC-H for heater

NODE 1:TCS

sel Node 1 Htr [X] A

Glla]Ell]
]

Repeat

‘PMA 1’

cmd Ena Op'r Execute

Node 1: TCS

NODE 1: TCS

sel PMAL [X] A
(X1 1] IZI @

cmd Ena Opr Execute

N

Node 1 Shell Htrs String B
PMA 1 Shell Htrs String B

Repeat
3 Node 1: EPS: RPCM: CBM N1 Stbd Pri 1 (Early
[11RS1 Comm Transceiver Pwr &

RPCM NIRS1 C |

Repeat

sel RPCM Detail
sel RPC [X],

1= B2

cmd Open Execute

W

Htr)

CBM N1 Sthd Pri 2 (Early

Comm Spare)

CBM N1 Sthd Pri 3 (Early

Comm CTP)

CBM N1 Stbd Pri 4 (Early

Comm RFPDB)

CBM N1 Port Pri (1 --- 4)

Nod1-2 SDO 1A Card
MDM N1-1 Opr Htr

N1-2 SDO 1B Card

RPCM N1RS2 A Loss Of
Comm - NOD1

RPCM N1RS2 B Loss Of
Comm - NOD1

RPCM N1RS2 C Loss Of
Comm - NOD1

MDM N1-1 Loss of Sync
To MDM N1-2

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS2 A - not
Active

RPCM N1RS2 B - not
Active

RPCM N1RS2 C - not
Active

FGB: EPS

RACU Details

RACU 5 Converter - Off

RACU 5 Output Current
<1Amp

RACU 5 Output Voltage
~0 volts

@ Both MDMs are
nominally active. In
the event of loss of the
primary MDM, the
alternate MDM will
automatically transition
to primary.

@ String B of the

Node 1 and PMA 1
Shell Heaters are
nominally primary.

@ Since the The

internal Early Comm
equipment is lost, the
entire Early Comm
system is lost. Power
to the Port and Stbd
antennas is removed.

@ Normally the

CBMs are powered off.

@ The RACU
indications will only be
valid, if the bus failure
is due to a RACU
failure.
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EPS SSR-2a

POWER BUS LOSS: RPCM N1RS2 A

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

RPCM N1RS2 A (Type V)

Caution Messages:

If during Node 1 Pre-Ingress
Warm-up, Ingress, or Post
Egress Dryout,

CMCC-H for heater
configuration.

Node 1: TCS

NODE 1: TCS

‘NODE 1

sel Node 1 Htr [X] A

. PEEEE
-l

[EEY

Nodel Shell Htrs String B

Advisory Messages:

cmd Ena Opr
Execute
Repeat
2 Nodel: EPS: RPCM: 2|CBM N1 Sthd Pri 1 (Early
N1RS1 Comm Transceiver Pwr &

|RPCM NIRS1 C |
sel RPCM Detail

Htr)
CBM N1 Sthd Pri 2 (Early
Comm Spare)

Perform RPCM Remove and
Replace Procedure (SODF:
0SO0)

sel RPC [X], CBM N1 Stbd Pri 3 (Early
Comm CTP)
X1 =[5 CBM N1 Stbd Pri 4 (Early
cmd Open Execute Comm RFPDB)
Repeat
On MCC GO

RPCM N1RS2 A Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS2 A - not
Active

@ String B of the

Node 1 and PMA 1
Shell Heaters are
nominally primary.

Since the internal
Early Comm
equipment is lost, the
entire Early Comm
system is lost. Power
to the Port and Stbd
antennas is removed.

@ Normally the

CBMs are powered off.
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EPS SSR-2b

POWER BUS LOSS: RPCM N1RS2 B

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

On MCC GO
Perform RPCM Remove and

0S0)

Replace Procedure (SODF:

RPCM N1RS2A (Type V)

Caution Messages:

Advisory Messages:

RPCM N1RS2 B Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS2 B - not
Active

powers the PMA3
heaters which are not
available until 3A.
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EPS SSR-2c

POWER BUS LOSS: RPCM N1RS2 C

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

1|PCS Node 1: C&DH:
MDM_N1-1
Primary NCS MDM |

Cstate - Primary
If no telemetry,
Avcc-H

N1-2 MDM
MDM N1-1 Srv Htr

RPCM N1RS2 C (Type V)
Control of RPCM N13B A
Control of RPCM N13B B
Control of RPCM N13B C

Caution Messages:

MDM N1-1 Detected RT
Fail MDM N1-2 - PMA 1

Advisory Messages:

If during Node 1 Pre-Ingress
Warm-up, Ingress, or Post
Egress Dryout,

CMCC-H for heater
configuration.

Node 1: TCS

NODE 1: TCS

‘PMA 1’

sel PMAL [X] A

x=[[EMEE
cmd Ena Opr
Execute

Repeat

PMA1 Shell Htrs String B

CBM N1 Port Pri (1--- 4)

On MCC GO

Perform RPCM Remove and
Replace Procedure (SODF:
0SO0)

N1-2 SDO 1A Card
MDM N1-1 Opr Htr

N1-1 SDO 1B Card

RPCM N1RS 2 C Loss Of
Comm - NOD1

MDM N1-1 Loss of Sync
To MDM N1-2

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N1RS2 C - not
Active

@ Both MDMs are
nominally active. In
the event of loss of the
primary MDM, the
alternate MDM will
automatically transition
to primary.

@ String B of the

PMA 1 Shell Heaters
are nominally primary.

@ Normally the
CBMs are powered off.
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EPS SSR-3

POWER BUS LOSS: RPDA N13B (Includes RPCM N13B A, N13B B, and N13B C)

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

CRT

SM 200 APCU Status |

GAPCU 1 OUT VOLTS
RES LOW =0

If not, perform APCU Deact
procedure (SODF: EPS)

RPCM N13B A (Type V)
RPCM N13BB (Type V)
RPCM N13BC (Type V)

Caution Messages:

Smoke Detector 2 Fail -
NOD1

Advisory Messages:

[EEY

IMV Stbd Aft Fan
IMV Deck Aft Vlv
IMV Deck Fwd VIv
IMV Fwd Stbhd VIv
IMV Fwd Port VIv
IMV Port Fwd Fan

CBM N1 Nad Pri (1 --- 4)
CBM N1 Zen Pri (1 --- 4)
CBM N1 Fwd Pri (1 --- 4)

Smoke Detector 2

LT Int NOD10S4
LT Int NOD10S2-1
LT Int NOD1PD2
LT Int NOD10S2

RPCM N13B A Loss Of
Comm - NOD1

RPCM N13B B Loss Of
Comm - NOD1

RPCM N13B C Loss Of
Comm - NOD1

Telemetry:
CRT

|SM 200 APCU Status

APCU 1 CONV A OUT
AMPS ~0

APCU 1 CONV B OUT
AMPS ~0

APCU 1 OUT VOLTS
RES LOW =0

PCS Node 1: EPS

NODE 1: EPS

RPCM N14B A - not
Active

RPCM N14B B - not
Active

RPCM N14B C - not
Active

@ For IMV valves,
use manual override.

@ Normally the

CBMs are powered off.

(3) The APCU

indications will only be
valid, if the bus failure
is due to an APCU
failure.

06 FEBRUARY 98

1-53

ISS MAL/2A/IBAS




EPS SSR-3a

POWER BUS LOSS: RPCM N13B A

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

On MCC GO

0S0)

Perform RPCM Remove and
Replace Procedure (SODF:

RPCM N13B A (Type V)

Caution Messages:

IMV Stbd Aft Fan

Smoke Detector 2 Fail -
NOD1

Advisory Messages:

Smoke Detector 2

LT Int NOD10S4
LT Int NOD10S2-1

RPCM N13B A Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

Node 1: EPS

RPCM N13B A - not
Active
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EPS SSR-3b

POWER BUS LOSS: RPCM N13B B

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

On MCC GO

0S0)

Perform RPCM Remove and
Replace Procedure (SODF:

RPCM N13B B (Type V)

Caution Messages:

Advisory Messages:

[EEY

IMV Deck Aft Viv
IMV Deck Fwd VIv

CBM N1 Nad Pri (1 --- 4)
CBM N1 Zen Pri (1 --- 4)

LT Int NOD1PD2

RPCM N13B B Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

Node 1: EPS

RPCM N13B B - not
Active

For IMV valves,
use the manual
override.

@ Normally the

CBMs are powered off.
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EPS SSR-3c

POWER BUS LOSS: RPCM N13B C

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

On MCC GO

0S0)

Perform RPCM Remove and
Replace Procedure (SODF:

RPCM N13BC (Type V)

Caution Messages:

Advisory Messages:

[EEY

IMV Fwd Stbhd VIv
IMV Fwd Port VIv

CBM N1 Fwd Pri (1 --- 4)

LT Int NOD10S2

RPCM N13B C Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N13B C - not
Active

@ For IMV valves,
use the manual
override.

@ Normally the

CBMs are powered off.
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EPS SSR-4

POWER BUS LOSS: RPDA N14B (Includes RPCMs N14B A, B, and C)

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

CRT
SM 200 APCU Status

GAPCU 2 OUT VOLTS
RES LOW =0

If not, perform APCU Deact

procedure (SODF: EPS)

RPCM N14B A (Type V)
RPCM N14BB (Type V)
RPCM N14BC (Type V)

Caution Messages:

Smoke Detector 1 Fail -
NOD1

Advisory Messages:

If crew members in Node 1
or FGB, turn on portable
fans installed in Node 1.

Cabin Fan

IMV Stbd Fwd VIv
IMV Aft Stbd VIv
IMV Aft Port VIv
IMV Aft Port Fan
IMV Stbd Aft VIv
IMV Port Fwd VIv
RMAV

CBM N1 Nad Sec (1 --- 4)
CBM N1 Zen Sec (1 --- 4)
CBM N1 Fwd Sec (1 --- 4)

Smoke Detector 1

LT Int NOD1SD2
LT Int NOD1OP4
LT Int NOD10OP2-1
LT Int NOD10OP2-2

RPCM N14B A Loss Of
Comm - NOD1

RPCM N14B B Loss Of
Comm - NOD1

RPCM N14B C Loss Of
Comm - NOD1

Telemetry:
CRT

|SM 200 APCU Status

APCU 2 CONV A OUT
AMPS ~0

APCU 2 CONV B OUT
AMPS ~0

APCU 2 OUT VOLTS
RES LOW =0

PCS Node 1: EPS

Node 1: EPS

RPCM N14B A - not
Active

RPCM N14B B - not
Active

RPCM N14B C - not
Active

For IMV valves,
use manual override.

@ Normally the

CBMs are powered off.

@ The APCU
indications will only be
valid, if the bus failure
is due to an APCU
failure.
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EPS SSR-4a

POWER BUS LOSS: RPCM N14B A

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

On MCC GO
Perform RPCM Remove and

0S0)

Replace Procedure (SODF:

RPCM N14B A (Type V)

Caution Messages:

Advisory Messages:

[EEY

IMV Stbd Fwd VIv

CBM N1 Fwd Sec (1 --- 4)

RPCM N14B A Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

NODE 1: EPS

RPCM N14B A - not
Active

@ Normally the
CBMs are powered off.

@ For IMV valves,
use manual override.
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EPS SSR-4b
POWER BUS LOSS: RPCM N14B B

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

If crew members in Nodel or
FGB, turn on portable fans
installed in Node 1.

RPCM N14B B (Type V)

Caution Messages:

Advisory Messages:

On MCC GO Cabin Fan
Perform RPCM Remove and RAMV
Replace Procedure (SODF:
0SO0)
1{CBM N1 Nad Sec (1 --- 4)

CBM N1 Zen Sec (1 --- 4)

RPCM N14B B Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

Node 1: EPS

RPCM N14B B - not
Active

@ Normally the

CBMs are powered off.
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EPS SSR-4c

POWER BUS LOSS: RPCM N14B C

ACTION

EQUIP/FUNCTION LOST

CREW INDICATIONS

NOTES

On MCC GO

0S0)

Perform RPCM Remove and
Replace Procedure (SODF:

RPCM N14BC (Type V)

Caution Messages:

Smoke Detector 1

Smoke Detector 1 Fail -
NOD1

Advisory Messages:

Cabin Fan

IMV Stbd Fwd VIv
IMV Aft Port VIv
IMV Aft Port Fan
IMV Stbd Aft VIv
IMV Port Fwd VIv
RMAV

CBM N1 Zen Sec (1 --- 4)
CBM N1 Nad Sec (1 --- 4)

LT Int NOD1OP4

LT Int NOD10OP2-1
LT Int NOD10OP2-1
LT Int NOD10OP2-2

RPCM N14B C Loss Of
Comm - NOD1

Telemetry:
PCS Node 1: EPS

Node 1: EPS

RPCM N14B C - not
Active

@ For IMV valves,
use manual override.

@ Normally the

CBMs are powered off.
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MECH

PROCEDURES

HATCH MECHANISM MALFUNCTION

06 FEBRUARY 98

1-61 ISS MAL/2A/BAS

MECH



MECH

06 FEBRUARY 98

This Page Intentionally Blank

1-62

ISS MAL/2A/BAS



HATCH MECHANISM MALFUNCTION

OBJECTIVE:
Identify failed hatch mechanism.

LOCATION:
Installed: U.S. Common Hatch Rib side
Stowed: None

DURATION:
30 minutes

TOOLS REQUIRED:
None

S__SOFT HANDLE << HARD HANDLE
VIEW PORT \ - g

LATCH POSITION [ {
INDICATOR &

RATCHET
HANDLE ——

STOWAGE

STOWAGE & LATCH
HANDLE MANUAL
PRESSURE
EQUILIZATION
VALVE
IVA EVA

Figure 1.- Dome/Rib.

To ensure crew members have immediate

ingress/egress between modules in case of
emergency, hatch latches are open.

REMOVE
1. Close, but do not place Hatch against bulkhead.

2. Check Hatch for obvious bent or broken parts.

3. If no defect found
Continue with procedure

If defect found
Use appropriate maintenance procedure
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NOTE
The next steps are to exercise hatch mechanism
while attempting to identify failed ORU.

4. Cycle hatch crank back and forth to attempt to identify failed ORU.

5. If unable to identify failed ORU
Continue with procedure

If able to identify failed ORU
Use appropriate maintenance procedure

6. Disconnect tension rods (eight) from drive mechanism by removing pip
pins.

7. Secure loose ends of tension rods (eight) away from drive mechanism.
Use tape to secure loose ends.

8. Cycle crank.

9. If crank does not bind, jam or have any other defect
Continue procedure

If crank does bind, jam, or have any other defect
Attempt to identify if pinion gear or drive mechanism failed

10. If pinion gear is failed
Remove and replace Hatch

If pinion gear is not failed
Remove and replace hatch drive mechanism

NOTE
After each installation of tension rod, the hatch
crank is cycled to determine if newly installed
tension rod/latch assembly is defective.

11. Install tension rods one at a time (eight), cycle hatch crank after each
installation to determine if it is failed.

12. |If failed tension rod/latch assembly determined, label failed tension
rod/latch assembly.

13. Remove, repair, replace failed tension rod/latch assembly.
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TCS PROCEDURES

NODE 1 SHELL HEATER FAILURE.........cooooiiiii 1-67

PMA 1 SHELL HEATER FAILURE
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TCS

Advisory:

v

NODE1 Htr[X]
B(A) Failed

User Notification

PCS NODEL:
TCS

NODE1: TCS

sel NODE1
Htr[X]B(A)

Health Stat - Faild

PCS NODEL:
TCS

NODE1: TCS

Attention symbol
appears next to
NODE1 Htr[X]B(A)

Nominal Stage
Config:
nav NODE 1: TCS

NODE1: TCS

NODEL1 Htr [X]B
Availbty - Ena Opr

NODEL1 Htr [X]A
Availbty - Ena BU

RPCM N1RS2A
RPC 1,2, 3,4,12,
13, 14, 15, 16
Close Cmd -
Enable

RPCM N1RS1A
RPC 1,2, 3,4,12,
13, 14, 15, 16
Close Cmd -
Inhibit

Nominal Assy
Config

During Pre-Ingress
Warmup, Ingress and
Post-Egress Dryout,
the heater availability
will be variable
(limited by power and
zone temperature
priorities). This
procedure accounts
for these periods as
well as the nominal
stage config.

NODE 1 SHELL HEATER FAILURE

1 |[Check Heater Failure
Flags

PCS NODE 1:TCS
NODE 1: TCY

- sel NODE1 Htr[X]B(A)
- Determine condition via
failure flags:

Availbty - Inh and
Cmd Stat - On

Hi Lim Violatn - True

o

Low Lim Violatn - True

No Val Temp Snsrs - True

N

2 |

A

Temp Snsrs Disagree - True

Temp Snsr Stat1(2) - Faild

All B(A) Temp Sensors
failed?

No

Yes

RPC Position - Op and
Cmd Stat - On

RPC Position - Cl and
Cmd Stat - Off

o

3 | Possible loss of MDM
Card N1-2 A03 (N1-1 A03).

RPC Position - Cl and
Availbty - Inh

RPC - Trip?

(2]
v @

5 | Temp sensor failure.
No action required.

B EE | BEE

[4)]
al

=
N

4 |

- Perform MDM 10 Card
Failure (ISS MAL: C&DH)

- OMCC-H for heater
reconfiguration.

6 |

Temp(Templ or Temp 2) >

Temp Snsr(Temp Snsr 1 or
Temp Snsr 2) Failure Upper
Limit?

7

No

Yes
\ 4

Transient failure.

8

- Continue nominal

operations.

@

9 ]

RPC Position - Op?

1o|

No

thermal environment.

Possible transient hot

1]

- GMCC-H for further action.

©)

NCS software will no
longer consider this
temperature sensor
valid. Software will
automatically
deselect sensor and
use the redundant
sensor for closed
loop control.

®

Failure Upper Limit
band may be set too
small. MCC-H may
uplink a change to
Failure Upper Limit.
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TCS

NODE 1 SHELL HEATER FAILURE (Cont)

2]

Manual heater ops?

Yes
>

B

No

‘ ©,

|- &MCC-H for expected

heater config.

[ 14]

Heater B Failure?

Yes

15 |

No

A4

PCS Node 1: EPS

Node 1: EPS

No

RPCM N1RS2A - Active?

17 | NCS closed loop
control failure. All A Heater
control suspect.

v

Yes

v

18 | NCS closed loop
control failure. All B Heater
control suspect.

16 | RPCM failure. All
power to B Heaters is lost.

B

- Perform 2A RPC Trip or
Power Loss (ISS MAL:

¢ EPS)
- OMCC-H for heater
reconfiguration.
20 Yes| 21
Manual heater ops? - OMCC-H for expected
heater config.
I%I No 9
22 o 23 | Yes| 24 | RPC Inhibited.
Cmd Stat - Off? RPC Open Command - Inh?

No

25 | NCS closed loop
control failure. All B(A)
Heater control suspect.

A4

7]

No

2]

- sel Nod1 Htr[X]B(A)
Commands

- cmd Open Command Ena
Execute

- (Nod1 Htr[X]B(A) Open
Command - Ena

©,

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM Failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the
RPCM failure.
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TCS

NODE 1 SHELL HEATER FAILURE (Cont)

27 | Attempt to inhibit
affected heater

28 |Attempt to Open RPC

- sel Nod1 Htr[X]B(A)

Commands

- cmd Inh Execute

- sel Nod1 Htr[X]B(A) RPC
Commands
- cmd Open Execute

RPC Open?

No

29

Yes

- GMCC-H concerning
touch temperature
violations vs. reboot of
MDM.

30 |Inhibit Problem Heater
and Enable Redundant
Heater

31

- sel Nod1 Htr[X]JA(B)
Commands

- cmd Ena Opr Execute

- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

- sel Nod1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh

- GMCC-H for further action.

MCC-H will monitor
performance of other B(A)
heaters and determine if
additional reconfiguration,
reboot of MDM is
required.
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TCS

NODE 1 SHELL HEATER FAILURE (Cont)

NGO

ﬂ ves| 33|

Heater B Failure? PCS Nodel: EPS

No

RPCM N1RS2 - Active? No | 34 |RPCM failure. All
Yes power to B Heaters is lost.

5]

- Perform 2A RPC Trip or
Power Loss (ISS MAL:

©

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM Failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the

EPS) RPCM failure.
- GMCC-H for heater
reconfiguration. MCC-H will evaluate
ol 26 the possibility of
In Pre-Ingress Warmup, Yes touch temperature
Ingress, or Post-Ingress violations and the
Dryout Timeframe? consequences of
leaving the heater on
No
A
37 |Rec0nfigure Heaters 38 |Open RPC
- sel Nod1 Htr[X]B(A) - sel Nod1 Htr[X]B(A) RPC
Commands Commands
- cmd Inh Execute - cmd RPC Open Execute
- ONod1 Htr[X]B(A)
Availbty - Inh RPC Stat - Op?
- sel Nod1 Htr[X]A(B) Yes 1 No
Commands 4
- cmd Ena Opr Execute 42
- (Nod1 Htr[X]A(B)
Availbty - Ena Opr A
39 [Cycle RPC
- sel RPC Commands
- cmd RPC Close Execute
- sel RPC Commands
- cmd RPC Open Execute
Did RPC Cycle?
¢ Yes No
40 [ RPC Failed.
1]
- GMCC-H for additional
heater reconfiguration and
possible RPCM
replacement
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TCS

NODE 1 SHELL HEATER FAILURE (Cont)

42 | Sticky RPC. This
heater will not be used
unless the redundant
heater fails.

43 | Inhibit Sticky Heater
RPC

44

- sel Nod1 Htr[X]B(A) RPC
Commands

- cmd Close Cmd Inhibit
Execute

- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh

- GMCC-H for additional

heater reconfiguration.

ﬂ

Temp(Templ or Temp 2)

No_ | 46 [ Transient failure.

7]

- Continue nominal

< Temp Snsr(Temp Snsr 1 operations.
or Temp Snsr 2) Failure
Lower Limit?

Yes
48 | Determine Condition
RPC - Trip
RPC Position - Op @

49 | ves| 50 |

RPC Position - CI

Heater B failure?

No

PCS Node 1: EPS

Node 1: EPS

RPCM N1RS2A - Active?

No Yes

A4

B

©)

51| Possible transient
cold environment
or
Heater patch failure
or
Temp sensor bias.

52| Verify Redundant
Heater Operation

- ONod1 Htr[X]A(B)
Availbty - Ena Opr
- OMCC-H for further

heater reconfiguration.

©)

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the
RPCM failure.

©)

A transient cold
environment could
require both B and A
Heaters to keep
temperatures within
limits. A heater pad
degonding failure or
open circuit failure
could also be the
culprit in this case.
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ﬂ

53 | RPCM failure. All
power to B Heaters is lost.

\ 4

- Perform 2A RPC Trip or

Power Loss (ISS MAL:
EPS)

- OMCC-H for heater
reconfiguration.

v @

55 | Possible short circuit | 56 |Rec0nfigure Heaters

57 |

in heater system. - sel Nod1 Htr[X]B(A)

Commands

- cmd Inh Execute

- (Nod1 Htr[X]B(A)
Availbty - Inh

- sel Nod1 Htr[X]JA(B)
Commands

- cmd Ena Opr Execute

- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

- Go to 2A RPC Trip or
Power Loss (ISS MAL:
EPS).

Yes

5]

Cmd Stat - On?

59 |

RPC Close Command - Inh?

Yes

60 [ . RPC Inhibited

No No

A4

A

©

Since the RPC has
tripped once, it will
not be used again
unless necessary.

61 | NCS closed loop 62 | Reconfigure Heaters

63 | Enable Redundant

control failure. All B(A)

- sel Nod1 Htr[X]B(A)
heater control suspect.

Commands

- cmd Inh Execute

v - ONod1 Htr[X]B(A)

Availbty - Inh
6 . sel Nod1 Htr[X]A(B)
Commands

- cmd Ena Opr Execute
- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

Heater

- Ena Opr
- GMCC-H concerning
removal of inhibit.

- Nod1 Htr[X]B(A) Availbty

64 |

Ye

65 |

RPC Trip?

No

- Goto 2A RPC Trip or
Power Loss (ISS MAL:
EPS).
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66 |Attempt to close RPC

- sel Nod1 Htr[X]B(A) RPC

Commands

- c¢cmd RPC Close Execute

RPC Stat - CI?

lYes

No

A

67 |Cycle RPC

- sel RPC Commands

- cmd RPC Open Execute

- sel RPC Commands

- c¢cmd RPC Close Execute

- sel RPC Commands

- cmd RPC Open Execute

Did RPC cycle?

Yes
> 58 [ Sticky RPC. This

69

Heater B failure?

No heater will not be used
unless the redundant
heater fails

A
70 ves | 71 |

PCS Node 1: EPS

No

Node 1: EPS|

RPCM N1RS2A - Active?

- OMCC-H for heater
reconfiguration.

No‘

72 | RPCM failed. All

Yes

|73 | RPC Failed.

75]

- GMCC-H for possible
RPCM replacement

power to B Heaters is lost.

| 74|

- Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS).

- OMCC-H for heater
reconfiguration.

©

The A Heaters are
connected to the
same RPCM as
MDM N1-1. The
MDM failure
malfunction will be
worked in that case.
The B Heaters are
not connected to the
same RPCM as
MDM N1-2, therefore
it is possible that the
heater configuration
problem could be
detected before the
RPCM failure.
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76 | Attempt to Inhibit

77 | Inhibit RPC

Affected Heater

- sel Nod1 Htr[X]B(A)
Commands
- cmd Inh Execute

.

78

A 4

- sel Nod1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- GMCC-H for further action.

MCC-H will monitor
performance of other B(A)
heaters and determine if
additional reconfiguration,
reboot of MDM is
required.

79 | Possible Temp Sensor

bias.

| 80 | Innibit Heater with
g Temp Sensor
Problems/Enable
back-up heater

81

- (Nod1 Htr[X]A(B)
Availbty - Ena Opr

- sel Nod1 Htr[X]B(A)
Commands

- cmd Inh Execute

- (Nod1 Htr[X]B(A)

- GMCC-H for sensor
recovery actions.

Availbty - Inh
Yes ibi
82 | NCS closed loop 83 > | 84 | Inhibit RPC
control failure. All B(A) RPC Open? - sel Nod1 Htr[X]B(A) RPC
heater control suspect. No Commands
- cmd Close Cmd Inhibit
Execute
- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh
85 | Attempt to Open RPC 86 |

- sel Nod1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- (Nod1 Htr[X]B(A) RPC
Close Cmd - Inh

- cmd Open Execute

- GMCC-H for further action.

MCC-H will monitor
performance of other B(A)
Heaters and determine if
additional reconfiguration,
reboot of MDM is
required.

@

Temperature of one
sensor is less than
its lower setpoint,
temperature of the
redundant sensor is
greater than its
upper setpoint.
Software will
command the heater
off (default state).
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|i

- sel Nod1 Htr1B
Nod1 Htrl

Nod1 Htr1B Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr2B
Nod1 Htr2

Nod1 Htr2B Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr3B
Nod1 Htr3

Q

Nod1 Htr3B Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 HtréB
Nod1 Htré

Nod1 Htr6B Temp Snsrl,
Snsr 2 Stat - Failed?

Yes

No

<

2]

- sel Nod1 Htr4B
Nod1l Htr4

Nod1 Htr4B Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr5B
Nod1 Htr5

Q

Nod1 Htr5B Temp Snsr1l,
Snsr2 Stat - Failed
and
- sel Nod1 Htr7B
Nod1 Htr7

Nod1 Htr7B Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr8B
Nod1 Htr8

Nod1 Htr8B Temp Snsr
Stat - Failed
nd
- sel Nod1 HtroB
Nod1 Htr9

Q

Nod1 Htr9B Temp Snsr
Stat - Failed?

88 | Loss of P668/J668
EVA connector/cable.

89

Yes

\ 4

- GMCC-H for appropriate
heater reconfiguration.

91 | Loss of P674/3674

©
H
Z
o

EVA connector/cable.

92

- GMCC-H for appropriate
heater reconfiguration.
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2]

- sel Nod1 Htr7A
Nod1 Htr7

Nod1 Htr7A Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr8A
Nod1 Htr8

Nod1 Htr8A Temp Snsr
Stat - Failed
nd
- sel Nod1 HtroA
Nod1 Htr9

Q

Nod1 Htr9A Temp Snsr

Yes

94 | Loss of P665/J665

Stat - Failed?

No

5]

- sel Nod1 Htr1A
Nod1 Htrl

Nod1 Htr1A Temp Snsrl,
Snsr 2 Stat - Failed
and
- sel Nod1 Htr2A
Nod1 Htr2

Nod1 Htr2A Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr3A
Nod1 Htr3

Nod1 Htr3A Temp Snsrl,
Snsr2 Stat - Failed
and
- sel Nod1 HtrdA
Nod1 Htr4

Nod1 Htr4A Temp Snsr
Stat - Failed
nd
- sel Nod1 Htr5A
Nod1 Htr5

Nod1 Htr5A Temp Snsrl,
Snsr2 Stat - Failed
and
- sel Nod1 Htr6A
Nod1 Htré

Q

Q

"I EVA connector/cable.

95

- GMCC-H for appropriate
heater reconfiguration.

Nod1 Htr6A Temp Snsrl,

Yes

Snsr2 Stat - Failed?

No

99 [ All Temp Sensors for

98 | Loss of P667/J667
EVA connector/cable.

98

- GMCC-H for appropriate
heater reconfiguration.

heater have failed.

100 | Enable Redundant Heater and
Inhibit Heater w/failed Sensor

- (Nod1 Htr[X]A(B) Availbty - Ena Opr
- sel Nod1 Htr[X]B(A) Commands

- cmd Inh Execute

- (Nod1 Htr[X]B(A) Availbty - Inh

Temp sensor(s)
have failed range
check. Temp
reading is either
higher than +400°C
or lower than
-350°C. Software
will command heater
off (default state).
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PMA 1 SHELL HEATER FAILURE

TCS
PI\A/IdAvllslzt?/[.x] »> ﬂ Check Heater Failure
B(A) Faild Flags
PCS NODEL: TCS
User Notification
‘PMAY’

PCS NODE 1:
TCS
‘PMAL’
sel PMAL
Htr[X]B(A)

Health Stat - Faild

PCS NODE 1:
TCS

NODE1: TCS H—

‘PMA T

Attention symbol
appears next to
PMA1 Htr[X]B(A)

Nominal Stage
Config:
nav NODE 1: TCS

NODE1: TCS

‘PMAL’

PMA1 Htr [X]B
Availbty - Ena Opr

PMA1 Htr [X]A
Availbty - Ena BU

RPCM N1RS2C

RPC 1, 2,14, 16
Close Command -
Ena

RPCM N1RS1C

RPC 1, 14, 15, 16
Close Command -
Ena

Nominal Assembly
Config

During Pre-Ingress
Warmup, Ingress,
and Post-Egress
Dryout, the heater
availability will be
variable (limited by
power and zone
temperature
priorities). This
procedure accounts
for these periods as
well as the nominal

- sel PMAL Htr[X]B(A)
- Determine condition via
failure flags:

Availbty - Inh and
Cmd Stat - On

<

Hi Lim Violatn - True

v

H

Lo Lim Violatn - True

Temp Snsr Stat - Faild

87

2|

All B(A) Temp Sensors
failed?

No

RPC Position - Op and
Cmd Stat - On

RPC Position - Cl and
Cmd Stat - Off

RPC Position - Cl and

I

Yes

3 | Possible loss of MDM
Card N1-2 A02 (N1-1 AQ2).

4 ]

Availbty - Inh
RPC - Trip —’Iil

- OMCC-H for heater
reconfiguration.

- Perform MDM 10 Card
Failure (ISS MAL: C&DH)

o
5 |

Temp >Temp Snsr Failure
Upper Limit?

No

| 7]

6 |Transient failure.

Yes

©)

- Continue nominal
operations.

5]

RPC Position - Op?

9 | Possible Transient Hot

A4

L1

10 |

Thermal Environment.

- GMCC-H for further action.

®

Failure Upper Limit
band may be set too
small. MCC-H may
unlink a change to
Failure Upper Limit.
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:
The A Heaters are

ﬂ Yes ﬂ connected to the
> same RPCM as
Manual heater ops? OWQC-H for expected heater MDM N1-1. The
No config MDM Failure
A @ malfunction will be
ﬂ Yes| 14 | worked in that case.
> The B Heaters are
Heater A Failure? PCS Node 1: EPS not connected to the
No same RPCM as
No MDM N1-2, therefore
. I . o L
RPCM N1RS1C - Active? 15 [RPCM failure. All it is possible that the
hd power to A Heaters is lost. heater configuration
16 | NCS closed loop LYes problem could be
control failure. All B Heater A ! detected before the
control suspect. 17 |NCS closed loop ﬂ RPCM failure.
control failure. All A Heater
control suspect. - Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS)
- GMCC-H for heater
reconfiguration.

ﬂ Yes| oo

Manual heater ops? - OMCC-H for expected

heater configuration
No 9

21 Yes [ 22 | Yes| 23 | RPC Inhibited.
Cmd Stat - Off? RPC Open Command - Inh?
No lNO

\ 4
24 | NCS closed loop E
control failure. All B(A) - sel PMAL Htr[X]B(A)
Heater control suspect. Commands

- cmd Open Command Ena
v Execute
26 - CPMA1 Htr[X]B(A) Open
Command - Ena
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26 | Attempt to Inhibit
Affected Heater

- sel PMAL Htr[X]B(A)
Commands
- cmd Inh Execute

i

y

27 | Attempt to Open RPC

- sel PMAL Htr[X]B(A) RPC
Commands
- cmd Open Execute

No | 28

RPC Open? »

- GMCC-H concerning
touch temperature
violations vs. reboot of

Yes

MDM.

29 |Inhibit Problem Heater
- sel PMAL Htr[X] B(A)

RPC Commands
- cmd Close Cmd Inhibit

Execute
- CPMAL Htr[X]B(A) RPC

Close Cmd - Inh
30

Yes
Failed RPC for eigher PMA1
Htr2B or PMAL Htr4A?
l No
31 | Enable Redundant 32
Heater P
- OMCC-H for further action

- sel PMAL Htr{X]B(A) - MCC-H will monitor

Commands performance of other A(B)
- cmd Ena Opr Execute RPC heaters and
- (PMAL HI[X]B(A) determine if additional

Availbty - Ena Opr reconfiguration, reboot of

MDM is required.
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T o

B

Heater B failure?

Yes

34 |

No

PCS Nodel: EPS

RPCM N1RS1C - Active ? No RPCM failure. All
Yes power to A Heaters is lost.
36
- Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS)
- OMCC-H for heater
37 reconfiguration.
In Pre-Ingress Warmup, Yes
Ingress, or Post-Ingress
Dryout timeframe?
No
38
. . Yes
Failed RPC for eigher PMA1
Htr2B or PMA1 Htr4A?
No
A4 A 4
39 |Rec0nfigure Heaters 40 [Open RPC

- sel PMAL Htr[X]B(A)
Commands

- c¢md Inh Execute

- CPMA1 Ht[X]B(A)
Availbty - Inh

- sel PMAL Htr[X]A(B)
Commands

- cmd Ena Opr Execute

- CPMA1 Htr[X]A(B)
Availbty - Ena Opr

- sel PMAL Htr[X]B(A) RPC

Commands

- cmd Open Execute

RPC Stat - Op?

No lYes

The B Heaters are
connected to the
same RPCM as
MDM N1-2. The
MDM Failure
malfunction will be
worked in that case.
The A heaters are
not connected to the
same RPCM as
MDM N1-1;
therefore, it is
possible that the
heater configuration
problem could be
detected before the
RPCM failure.
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41 |cycle RPC

- sel RPC Commands

- c¢cmd RPC Close Execute
- sel RPC Commands

- cmd RPCOpen Execute

Did RPC Cycle?

Yes

No

v @

43 | RPC failed.

42 | Sticky RPC. This
heater will not be used
unless necessary.

| 4s]

- GMCC-H for possible
RPCM Replacement.

| 47|

Temp < Temp Snsr failure
lower limit?

No

44 | Inhibit Sticky Heater
RPC

- sel PMA1 Htr[X]B(A) RPC
Commands

- c¢md Close Cmd Inhibit
Execute

- CPMA1 Htr[X]B(A) RPC
Close Cmd - Inh

v
[ 6]

- OMCC-H for instructions
on whether to use this
heater.

¢ Yes

50 | Check RPC Status

48 | Transient failure

49 |

- Continue nominal
operations.

RPC Position - Op

RPC - Trip

o]

Heater A failure?

Yes
>

52

RPC Position - CI

()] [&)]
N ~

PCS Node 1: EPS

Node 1: EPS

RPCM N1RS1C - Active?

Yes

53 | Possible transient cold environment

or

Heater patch failure

or

Temp snsr bias

or

EVA cable failure.

A4

54| Verify Redundant Heater Operation

- CPMA1 Htr[X]A(B) Availbty - Ena Opr
- OMCC-H for further heater reconfiguration

@

MCC-H will evaluate
the possibility of
touch temperature
violations and
consequences of
leaving the heater
on.

®

The B Heaters are
connected to the
same RPCM as
MDM N1-2. The
MDM failure
malfunction will be
worked in that case.
The A Heaters are
not connected to the
same RPCM as
MDM N1-2;
therefore, it is
possible that the
heater configuration
problem could be
detected before the
RPCM failure.

©

A transient cold
environment could
require both B and
A heaters to keep
temperatures within
limits. A heater pad
debonding failure
could also be the
culprit in this case.
If all B(A)
temperatures do not
appear to be rising
properly, the failure
could be in the EVA
cable/connectors
P672/3672

(B Heaters) or
P666/J666

(A Heaters).
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55 | RPCM failure. Al ol 56
power to A Heaters is lost. - Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS)
- OMCC-H for heater
reconfiguration.
]
, @
57 | Possible short circuit 58 Yes) 59
in heater system. RPC Tripped for either - sel PMAL Htr[X]B(A)
PMAL Htr2B or PMA1 Commands
Htr4A? - cmd Inh Execute

No

v @

- CPMAL Htr[X]B(A)
Availbty - Inh

60 [Reconfigure Heaters

v
61 |

- sel PMAL Htr[X]B(A)
Commands

- c¢md Inh Execute

- CPMA1 Ht[X]B(A)
Availbty - Inh

- sel PMAL Htr[X]A(B)
Commands

- cmd Ena Opr Execute

- CPMA1 Htr[X]A(B)

- Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS)

- OMCC-H for heater

reconfiguration

Availbty - Ena Opr

o]

Cmd Stat - On

Yes

63 |

No

RPC Close Command - Inh?

Yes

65 [ NCS closed loop
control failure. All B(A)
heater control suspect

A4

[84]

64 | RPC inhibited

66 |

Inhibited RPC for either

Yes

PMAL Htr2B or PMA1
Htr4A?

No

o]

- CPMAL Htr[X]A(B)
Availbty - Ena Opr

68

- GMCC-H concerning
removal of inhibit.

©

Since the RPC has
tripped once, it will
not be used again
unless necessary.
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o]

Yes
»>

70 |

RPC problem for either
PMA1 Htr2B or PMA1
HtrdA?

No

v

72 | Reconfigure Heaters

- sel PMAL Htr[X]B(A)
Commands

- cmd Inh Execute

- CPMA1 Ht[X]B(A)
Availbty - Inh

- sel PMAL Htr[X]A(B)
Commands

- cmd Ena Opr Execute

- CPMA1 Htr[X]A(B)
Availbty - Ena Opr

RPC Trip?

Yes

Yes

71|

No

e

RPC Trip?

No
70

y

74 | Attempt to Close RPC

- sel RPC Commands
- cmd RPC Close Execute

RPC Stat - CI?

A 4

7]

- Perform 2A RPC Trip or
Power Loss (ISS MAL:
EPS)

- OMCC-H for heater

Yes

reconfiguration.

¢No

75 | Cycle RPC

- sel RPC Commands
- cmd RPC Open Execute
- sel RPC Commands
- c¢cmd RPC Close Execute
- sel RPC Commands
- cmd RPC Open Execute

- Perform 2A RPC Trip or

Power Loss (ISS MAL:
EPS)

- OMCC-H for heater
reconfiguration.

Did RPC cycle?

Yes

76 | sticky RPC.

No

O]

77

- OMCC-H for heater
reconfiguration.

75]

Heater B failure?

Yes

79 |

No

A 4
TBD

PCS Node 1: EPS

No

80

RPCM N1RS1C - Active?

Yes

to A Heaters is lost.

RPC Failed. All power

81 | RPC failed.

B

- GMCC-H for possible
RPCM replacement

o]

- Perform 2A RPC Trip or

Power Loss (ISS MAL:
EPS).

- GMCC-H for heater

reconfiguration.

Since the shell is in a
cold condition, the
back-up heater
should be enabled.

©)

The B Heaters are
connected to the
same RPCM as
MDM N1-2. The
MDM failure
malfunction will be
worked in that case.
The A Heaters are
not connected to the
same RPCM as
MDM N1-1;
therefore, it is
possible that the
heater configuration
problem could be
detected before the
RPCM failure.
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84 | Attempt to Inhibit

A 4

Affected Heater

- sel PMAL Htr[X]B(A)
Commands
- cmd Inh Execute

85 [ Inhibit RPC

- sel PMA1 Htr[X]B(A) RPC
Commands

- cmd Close Cmd - Inhibit
Execute

86

87 | NCS Closed Loop
Control Failure. All B(A)
heater control suspect.

- GMCC-H for further action,
MCC-H will monitor
performance of other B(A)
heaters and determine if
additional reconfiguration,
reboot of MDM is
required.

88 Yes| gg | Inhibit RPC
RPC Open? - sel PMAL Htr[X]B(A) RPC
No Commands
- cmd Close Cmd - Inhibit
Execute
90 | Attempt to Open RPC o1 |
- sel PMA1 Htr[X]B(A) RPC - OMCC-H for further action
Commands - MCC-H will monitor
- cmd Close Cmd - Inhibit performance of other B(A)
Execute heaters and determine if
- CPMA1 Htr[X]B(A) RPC additional reconfiguration,
Close Cmd - Inh reboot of MDM is
- cmd Open Execute required.
92 | Temp Sensor failed.
93 Yes| 94 | inhibit Heater

Faild Temp Snsr either
PMA1 Htr2B or PMA1

Htr4A?
l No

95 | Enable Redundant
Heater and Inhibit
Heater Associated with
Failed Sensor

- CPMA1 Htr[X]A(B)
Availbty - Ena Opr

- sel PMAL Htr[X]B(A)
Commands

- cmd Inh Execute

- CPMA1 Ht[X]B(A)
Availbty - Inh

- sel PMAL Htr[X]B(A)
Commands

- cmd Inh Execute

- CPMAL Htr[X]B(A)
Availbty - Inh

- GMCC-H concerning
possible manual Heater
operations.

©

Temperature sensor
has failed its range
check. Temperature
is either higher than
+400°C or lower
than -350°C.
Software will
command the heater
off (default state).
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RACU JUMPER RECONFIGURATION

HATCH R&R
RPCM R&R NOD1D1
RPCM R&R NOD101
PRESSURE WALL REPAIR
IMV FAN R&R NODE 1

NODE 1/PMA 1 MANUAL HEATER OPERATIONS
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RACU JUMPER RECONFIGURATION

NOTE
Verify PCS configured for both MDMs.

1. VERIFY PMA1 AND NODE1 A AND B HEATERS’ CONFIGURATION
PCS Node 1: TCS
[ Node 1: TCS |
‘PMA 1’

CPMAL Hitr A (four) - Inh
(B (four) - Ena_Opr

‘NODE 1’

ONOD1 Htr A (nine) - Inh
CB (nine) - Ena_Opr

2. INHIBIT NCS AUTORETRY
PCS Node 1: C&DH: MDM N1-2
| Primary NCS MDM Node1 |
‘Software Control’

sel MDM Utilities
sel Commands
cmd Prim_NCS_Inh_NCS_Retry Execute

[ Primary NCS MDM _Utilities |
QAuto Retry Inhibit - X

3. COMMAND N1-1 TO DIAGNOSTIC

NOTE
Expect PCS FDA ‘CDH MDM N1-2 detected RT fail
MDM N1-1 - PMAY'.

PCS Node 1: C&DH: MDM N1-1
| Secondary NCS MDM Nodel |
‘MDM Major State’

sel Commands
cmd N1_1 MDM_Xsitn_Dgnstc_State Arm Execute
cmd N1 1 MDM_Xsitn_Dgnstc_State Execute
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PCS

4. REMOVE N1-1 MDM POWER AT RPC

‘RPCM N1RS1 A

sel RPC11

sel Commands
cmd Open Execute
CPosition - Op

DISABLE RT DEVICES I/O ON EPS BUSES

Node 1: C&DH: MDM N1-2
| Primary NCS MDM Node1 |

sel UB EPS_N1-14
sel RT Status
sel Inhib_ RT Commands

[PRIM_NCS UB_EPS N1 14 Inhib |

cmd Inhib_RPCM_N1RS1 A Execute
cmd B Execute
cmd C Execute

CRT Inhibit 18, 19, 20 (three) - X
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6. POWER DOWN RACU 6

NOTE
RACU commands sent from orbiter will not work
if FGB relay matrix is in MCC-M command state.

CRT | SM 204 FGB |

GCOMMANDING - INH

If COMMANDING - INH

RUSSIAN GROUND AQOS LOS
Pass 1 / : : /
Pass 2 / : : /

Crew inform MCC-H: “Ready for RACU 6 power down”
MCC-H inform MCC-M: “Go for RACU 6 Power OFF”
MCC-M inform MCC-H: “RACU 6 Powered Offat _ / : : GMT”

If COMMANDING - ENA (crew commanding)
MCC-M inform MCC-H: “Go for RACU 6 Power OFF”
MCC-H inform crew: “Moscow GO for RACU 6 Power OFF”

On MCC GO
PCS FGB: EPS: RACU Details
| RACU Details |

sel Commands
cmd RACU 6 - Off Execute

Crew inform MCC-H: “RACU 6 Power OFFat _/ : :  GMT”

On MCC GO or when RACU 6 commanded OFF
PCS FGB: EPS: RACU Details
| RACU Details |

CRACU 6 Converter Off
QAnput Current < 2.0
Output Current 0.00

Ovoltage 0.00

Notify EVA crew: “RACU 6 OFF. Go for String 1 Jumper Reconfig”

NOTE
EV removes RACU 6 jumper and installs APCU
2 jumper per EVA procedure.
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7. VERIFY FGB POWER GENERATION STATUS
On EV GO

PCS FGB: EPSz

(Main Bus Voltage 1,2 (two): 28.0 --- 29.0
CBattery Voltage 1-6 (six, along bottom) > 25.5

* kkkkkkkkkkhkkkkkhkhkkkkhkhkkkhkhkhkkkkhkkkkkkkkkkkkkkkkx *

* |f any Battery Voltage < 25.5 V *
* Notify MCC: FGB Batteries Low.  *
* Wait 1 rev for FGB battery charge. *

* kkkkkkkkkkhkhkkkkhkhkkkhkhkkkkkhkhkkkkkhkhkkkkkkkkkkkkkkk *

8. COMMAND RACU 6 ON
CRT [ SM 204 FGB |

GCOMMANDING - INH

If COMMANDING - INH

RUSSIAN GROUND

>
]
—
0]

Pass 1 / : : /

Pass 2 / : : /

Crew inform MCC-H: “Ready for RACU 6 Power ON”
MCC-H inform MCC-M: “Go for RACU 6 Power ON”"
MCC-M inform MCC-H inform crew: “RACU 6 PowerONat [/ : : *“

If COMMANDING - ENA (crew commanding)
Crew inform MCC-H: “Ready for RACU 6 Power ON”
MCC-M inform MCC-H: “Go for RACU 6 Power ON”
MCC-H inform crew: “Moscow Go for RACU 6 Power ON”

On MCC GO
PCS FGB: EPS: RACU Details
| RACU Details |

sel Commands
cmd RACU 6 - On Execute

CRACU 6 Converter On
Qnput Current > 2.0
QOutput Current > 0.3
Ovoltage: 121 --- 125
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PCS

PCS

PCS

10.

11.

Crew inform MCC-H: “RACU 6 Power On at

kkkkkkkkkkkkkkkkkkkkkkkhkkhkhkkkkkhkhkkkkkhkhkkkkkkhkkkkx

* |f Qutput Current > 10 Amps *
* sel Commands *
* cmd RACU 6 - OFF Execute *
* Avcc-H *

k kkkkkkkkkkkkkkhkkkkkkhkkkkkhkhkkkkhkhkkkkhkhkkkkkhkkk*x

VERIFY N1-1 TRANSITION TO STANDBY

NOTE
MDM may take up to 5 minutes to warm-up
and go through POST.

Node 1: C&DH: MDM N1-1
| Secondary NCS MDM Nodel |
‘MDM Major State’

Cstate - Standby

COMMAND N1-1 MDM TO SECONDARY
‘MDM Major State’

sel Commands
cmd N1 _1 MDM_Xsitn_Second_State Execute
Cstate - Secondary

ENABLE RT DEVICES I/O ON EPS BUSES

kkkkkkkkkkkkkkkkkkhkkkkhkhkkkkkkkkhkhkkkkkkkkkhkkkkkkkhkkkkkkhkkkkkkkx

* If N1-2 power down will be delayed
* Node 1: C&DH: MDM N1-2
‘Software Control’

sel MDM Utilities
sel Commands
cmd Prim_NCS_Ena_NCS_Retry Execute

Primary_NCS_MDM_ Utilities

E O I . T T R N

QAuto Retry Inhibit - <blank>

E I T T T R I N

kkkkkkkkkkkkkkkkkhkhkkkkkkhkkkhkkkkhkkkkkkkkkkkkkkkkkkhkkkkkkhkkkkkkkx

Node 1: C&DH: MDM N1-2
| Primary NCS MDM Nodel1 |

sel UB EPS N1 14
sel RT Status
sel Ena_RT Commands

06 FEBRUARY 98 2-9

I__

. GMT

ISS MAL/2A/BAS



[Prim NCS UB_EPS N1 14 Ena |

cmd Ena_RPCM_N1RS1_A Execute
cmd B Execute
cmd C Execute

CRT Inhibited 18, 19, 20 (three) - <blank>

12. PROVIDE POWER TO MDM SDO CARD
PCS Node 1: C&DH: MDM N1-1

| Secondary NCS MDM Nodel |

‘RPCM N1RS1 A’

sel RPC5

sel Commands
cmd Close Execute
CPosition - CI

13. INHIBIT PMAl1 B HEATERS AND PMA HEATER RPCS
PCS Node 1: TCS

Nodel: TCS

‘PMAY’

sel PMALH[X]B [X]=| 12| 3] 5|

sel Htr Commands (right side)
cmd Inh Execute
CPMA1 Htr[X]B Availbty - Inh

sel RPC Commands (right side)
cmd Close Cmd - Inhibit Execute
OClose Cmd - Inh

Repeat

14. INHIBIT NODE 1 B HEATERS AND NODE 1 HEATER RPCS
PCS Node 1: TCS

Nodel: TCS

‘NODE 1
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selNodl H[XB [X]= [1 ]2 ][3][4][5]6]7]8]9]

sel Htr Commands (right side)
cmd Inh Execute
(Nod1 Htr[X]B Availbty - Inh

sel RPC Commands (right side)
cmd Close Cmd - Inhibit Execute
OClose Cmd - Inh

Repeat

15. INHIBIT NCS AUTO RETRY
PCS Node 1: C&DH: MDM N1-1
| Secondary NCS MDM Nodel |
‘Software Control’

sel MDM Utilities
sel Commands
cmd Second_NCS_Inh_NCS_Retry Execute

[ Secondary NCS MDM _Utilities |

QAuto Retry Inh - X

16. COMMAND N1-2 TO DIAGNOSTICS

On MCC GO

NOTE
1. Expect PCS to lose connection with MDM.

2. Possible PDI DECOM Fail message.

PCS Node 1: C&DH: MDM N1-2
[ Primary NCS MDM Nodel1 |
‘MDM Major State’

sel Commands
cmd N1_2 MDM_Xsitn_Dgnstc_State. ARM Execute
cmd N1_2 MDM_Xsitn_Dgnstc_State Execute

17. TELEMETRY RECOVERY ON AND OIU

CRT SM 212 OlU

BUS 4 BC - ITEM 15 EXEC (*)
BUS 3 RT - ITEM 10 EXEC (*)
Change OIU N1 Phys Dev to N1-1 - ITEM 18 +4 EXEC
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Wait 1 minute from diagnostic command.

NOTE
Possible PDI DECOM Fail message.

CRT Reload OIU FORMAT 2 - ITEM 1 +2 EXEC

18. TELEMETRY RECOVERY ON PCS

NOTE
Expect PCS FDA ‘CDH MDM N1-1 detected RT falil
MDM N1-2 - PMAL’.

PCS On PCS attached to PDIP N1-1 port
sel arrow above ‘PCS’ logo
sel Start/Restart PCS CDS
sel icon to open PCS CDS Main Control Panel Window and enlarge
(may be buried behind displays)
Cstatus box - yellow

sel ‘Connect to MDM’

Cstatus box - green
Verify ‘connected to MDM'’ indicated

If displays not loaded
sel arrow above ‘PCS’ logo
sel Start PCS CDDF display

Home page will display when load complete (~1 minute)

PCS Node 1: C&DH: MDM N1-1
| Primary NCS MDM Node1 |
‘MDM Major State’

Cstate - Primary

kkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkkkkhkkkkkkkkkk

* |f State not Primary or no N1-1 TLM *
* AvicC-H *

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkhkhkkkhkhkkkkkhkkkkk
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19. REMOVE N1-2 MDM POWER AT RPC

NOTE
Expect PCS FDA (LED and message only) when MDM
power removed.

PCS Node 1: C&DH: MDM N1-2
| Secondary NCS MDM Nodel |
‘RPCM N1RS2 C’

sel RPC 13

sel Commands
cmd Open Execute
CPosition - Op

20. DISABLE RT DEVICES 1/0O ON EPS BUSES
PCS Node 1: C&DH: MDM N1-1
| Primary NCS MDM Node1 |
sel UB EPS N1 23
sel RT Status
sel Inhib_ RT Commands

[PRIM NCS UB_EPS N1 23 Inhib |

cmd Inhib_ RPCM_N1RS2_A Execute
cmd B Execute
cmd C Execute

[Prim EPS N1 23 RT Status |

CRT Inhibited 18, 19, 20 (three) - X

21. POWER DOWN RACU 5

NOTE
RACU commands sent from orbiter will not work
if FGB relay matrix is in MCC-M command state.

CRT [ SM 204 FGB |

GCOMMANDING - INH

06 FEBRUARY 98 2-13 ISS MAL/2A/BAS



If COMMANDING - INH

RUSSIAN GROUND AOS LOS
Pass 1 / : : /
Pass 2 / : : /

Crew inform MCC-H: “Ready for RACU 5 power down”
MCC-H inform MCC-M: “Go for RACU 5 Power OFF”
MCC-M inform MCC-H: “RACU 5 Powered OFFat _/ : : GMT”

If COMMANDING - ENA (crew commanding)
MCC-M inform MCC-H: “Go for RACU 5 Power OFF”
MCC-H inform crew: “Moscow Go for RACU 5 Power OFF”

On MCC GO
PCS FGB: EPS: RACU Details
| RACU Details |

sel Commands
cmd RACU 5 - Off Execute
Crew inform MCC-H: “RACU 5 Power OFFat __ / : : GMT”
On MCC GO or when RACU 5 commanded OFF
PCS FGB: EPS: RACU Details
| RACU Details |

CRACU 5 Converter Off
Qnput Current < 2.0
QOutput Current 0.00

Ovoltage 0.00

IVA Notify EVA crew: “RACU 5 OFF. Go for string 2 jumper reconfig”

NOTE
EV removes RACU 5 jumper and installs APCU 1
jumper per EVA procedure.
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22. VERIFY FGB POWER GENERATION STATUS
On EV GO
PCS FGB: EPS

(Main Bus Voltage 1,2 (two): 28.0 --- 29.0
CBattery Voltage 1-6 (six along bottom) > 25.5

kkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkhkkkkkkhkkkkkkhkkkkkkkkx

* |f any Battery Voltage < 25.5 V *
* Notify MCC-H: FGB Batteries Low. *
* Wait 1 rev for FGB battery charge. *

kkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkhkkkkkkhkkkkkkhkkkkkkkk*x

23. COMMAND RACU 5 ON
CRT | SM 204 FGB |

GCOMMANDING - INH

If COMMANDING - INH

RUSSIAN GROUND AOS LOS
Pass 1 / : : /
Pass 2 / : : /

Crew inform MCC-H: “Ready for RACU 5 Power ON”
MCC-H inform MCC-M: “Go for RACU 5 Power ON”
MCC-M inform MCC-H inform crew: “RACUS5 Power ON at
. GMT

If COMMANDING - ENA (crew commanding)
Crew inform MCC-H: “Ready for RACU 5 Power ON”
MCC-M inform MCC-H: “Go for RACU 5 Power ON”
MCC-H inform crew: “Moscow Go for RACU 5 Power ON”

On MCC GO
PCS FGB: EPS: RACU Details
| RACU Details |

sel Commands
start timer at RACU 5 ON command

00:00:00 cmd RACU 5 - On Execute
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PCS

PCS

00:05:00

CRT

24.

25.

26.

CRACU 5 Converter On
Qnput Current > 2.0 A
Output Current > 0.3 A
Ovoltage: 121 --- 125V

Crew inform MCC-H: “RACU 5 Power ON at

kkkkkkkkkkkkkkkkkhkkkkhkhkkkkkkkkkkkkkkkkkkkkk

* |f Qutput Current > 10 Amps *
* sel Commands *
* cmd RACU 5 - OFF Execute *
* Avcc-H *

kkkkkkkhkkkkkhkkkkkhkhkkkkkhkhkkkhkhkkkkkkkkkkkkkkkk

VERIFY N1-2 IN STANDBY
Node 1: C&DH: MDM N1-1

| Primary NCS MDM Nodel1 |
‘MDM Major State’

Cstate - Standby

* kkkkkkkkkkkkkkkkkkkkkkkkhkk *

* |f State not Standby, *
* Avcc-H *

* kkkkkkkkkkkkkkkkkkhkkkkkkhkkx %

COMMAND N1-1 TO STANDBY

NOTE
Expect PDI DECOM fail message.

Node 1: C&DH: MDM N1-1
[ Primary NCS MDM Nodel |
‘MDM Major State’

sel Commands
cmd Prim_NCS_Xsitn_Stby State Execute

TELEMETRY RECOVERY ON PCS AND OIU

SM 212 OIU

BUS 3 BC - ITEM 11 EXEC (*)

BUS 4 RT - ITEM 14 EXEC (*)
Change OIU N1 Phys Dev to N1-2 - ITEM 18 +3 EXEC

Wait 1 minute from command to standby.

NOTE
Expect PDI DECOM Fail message.

Reload OIU FORMAT - ITEM 1 +2 EXEC
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PCS

PCS

PCS

PCS

27.

28.

29.

30.

TELEMETRY RECOVERY ON PCS

On PCS attached to PDIP N1-2 port
sel icon to open PCS CDS Main Control Panel Window
Gstatus box - yellow

sel ‘Connect to MDM’
Gstatus box - green
Verify ‘connected to MDM' indicated

Node 1: C&DH: MDM N1-2
| Primary NCS MDM Node1 |
‘MDM Major State’

Cstate - Primary

COMMAND N1-1 MDM TO SECONDARY

Node 1: C&DH: MDM N1-1
[ Secondary NCS MDM Nodel |
‘MDM Major State’

cmd N1_1 MDM_Xstin_Second_State Execute
Cstate - Secondary

ENABLE RT DEVICES 1/0 ON EPS BUSES
Node 1: C&DH: MDM N1-2
| Primary NCS MDM Node1 |

sel UB EPS_N1-23
sel RT Status
sel Ena_RT Commands

[Prim NCS UB EPS N1 23 Ena |

cmd Ena_ RPCM_N1RS2 A Execute
cmd B Execute
cmd C Execute

[Prim EPS N1 23 RT Status |

CRT Inhibited 18, 19, 20 (three) - <blank>

ENABLE NCS AUTO RETRY

| Primary NCS MDM Node1 |
‘Software Control’

sel MDM Utilities
sel Commands
cmd Prim_NCS_Ena_NCS_Retry Execute
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[ MDM Utilities |
QAuto Retry Inh - <blank>

31. PROVIDE POWER TO MDM SDO CARD

| Primary NCS MDM Node1 |
‘RPCM N1RS2 C’

sel RPC3

sel Commands
cmd Close Execute
CPosition - CI

32. REACTIVATE EARLY COMM HEATERS

NOTE
The Early Comm equipment is powered by the
Stbd CBM RPCs

PCS Node 1: EPS: RPCM N1RS1 C
|RPCM N1RS1 C |

sel RPC [X] [X]= [ 6 ]|[13]

sel Commands
cmd Close Execute
CPosition - CI

Repeat

PCS Node 1: EPS: RPCM N1RS2 A
| RPCM N1RS2 A |

sel RPC5

sel Commands
cmd Close Execute
CPosition - CI

NOTE
The PMA1 and Node 1 Heater set points will be
commanded by MCC-H.
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HATCH R&R

OBJECTIVE:
Remove and replace a defective Hatch.

LOCATION:
Installed: U.S. Common Hatch
Stowed: OMaint Dbase

DURATION:
110 minutes

TOOLS REQUIRED:
IVA Tool Box Left Lid:
Plastic Feeler Gauges
Magnifying Glass (7X)
Kit A:
11/16” Combination Wrench
11/16” Crowfoot, 3/8” Drive
Kit D:
5/16" Hex Head, 3/8” Drive
Kit E:
Ratchet 3/8” Drive
Driver Handle 3/8” Drive
(30-200 in-Ibs)Trg Wrench, 3/8” Drive
Kit F:
1/8" Hex Head Driver, 3/8” Drive

REFERENCED PROCEDURE(S):

None

N SOFT HANDLE <X _HARD HANDLE
VIEW PORT B

o 4
I )

LATCH POSITION /&,
INDICATOR ™ :»,

RATCHET
HANDLE ~——

STOWAGE
LATCH

MANUAL
PRESSURE
EQUILIZATION
VALVE

Figure 1.- Hatch Dome/Rib.
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REMOVE

1.

2.

3.

Translate to rib side of Hatch.
Close Hatch, turn crank handle until pointer is at EQUALIZE position.

Loosen hatch latch set screws (eight) one full turn (Driver Handle 3/8”
Drive, 1/8” Hex Head).

Open Hatch.
Translate to dome side of Hatch.

Close and latch Hatch.

NOTE
Six quick release pins are released from each radial
track to allow for rotation. Four quick release pins are
released from each axial track to allow for rotation.

Release disconnect grounding cables connecting tracks to bulkhead by
using quick disconnect feature.

Release tethered quick release pins from Hatch track, rotate track out of
way. Tmpry stow.

CAUTION

Two crew members are required to
translate Hatch from stowed location.

9. Unlatch Hatch.
10. Remove Hatch from bulkhead.
REPLACE
11. Orient replacement Hatch so that up arrow on soft handle assembly,

12.

13.

14.

15.

located on dome side of Hatch, points in same direction the Hatch will
travel up the tracks. Three arrow decals, also on dome side of Hatch,
near rollers match three arrow decals on bulkhead.

Position and align replacement Hatch on bulkhead using alignment
guides as visual cues to center Hatch on bulkhead.

Latch Hatch.
Release hatch tracks from temporary restrained position.

Rotate tracks onto hatch rollers, into installed position.
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16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Install quick release pins into track.
Reconnect grounding cables on bulkhead to track.

For out-of-tolerance guides, loosen jamnuts A and D completely (11/16”
Combination Wrench, Ratchet 3/8” Drive, 11/16” Crowfoot).

Turn jamnuts B and C manually to set alignment guide to bulkhead gap at
0.020 to 0.025 inches (Feeler Gauge).

Hold jamnut C stationary with combination wrench while torquing D
against C to 260 + 20 inch pound (11/16” Combination Wrench, 11/16”
Crowfoot, (30 - 200 in-Ibs) Trg Wrench).

Hold jamnut B stationary with combination wrench while torquing jamnut
A against B to 260 £ 20 inch pound (11/16” Combination Wrench, 11/16”
Crowfoot, (30 - 200 in-Ibs) Trg Wrench).

Check alignment guide-to-bulkhead gap.
If gap is within tolerance, continue with procedure.

If gap is not within tolerance, repeat alignment guide adjustment.

Loosen set screws (two) on roller assembly (Ratchet 3/8” Drive, 5/16”
Hex Head).

Push track away from roller to take up slack while sliding head of roller to
achieve .010 to .020 gap between roller and track (Feeler Gauges).

Snug set screws (two) on roller assembly, torque set screws (two) on
roller assembly, torque to 71 + 5 in-lbs (5/16” Hex Head, (30-200 in-Ibs)
Trq Wrench).

Open and close Hatch several times to verify proper travel in tracks.
If Hatch opens without binding, continue with procedure.

If Hatch binds when opening, repeat hatch roller assembly adjustment.
Mark, tape approximate location of latches on dome side of Hatch.

Close and latch Hatch.

NOTE
Gap between hatch plate and hatch seal metal
substrate should be .015 to .025 inches at each
location. Gap at the corners of Hatch should be
.030 to .035 inches.
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29.

30.

31.

32.

33.

34.

35.

36.

Measure gap between hatch plate and hatch seal metal substrate at latch
locations (eight) (0.015 to 0.025) and hatch corners (four) (0.030 to
0.035) (Feeler Gauge).

If locations are out of tolerance, continue with procedure.

If locations are within tolerance, go to step TBD of this procedure.

Open Hatch.

Translate to Rib side of Hatch.

Close Hatch.

Measure gap between hatch plate and hatch seal metal substrate at latch

locations (eight) and hatch corners (four) (Feeler Gauge).

If locations are out of tolerance,
Repeat adjust latch procedure until all latch locations (eight) have gap
between 0.015 to 0.025 inches and all hatch corners (four) have gap
between 0.030 to 0.035 inches.

If locations are within tolerance, continue procedure.

Open Hatch.

Visually inspect Hatch seals with 7X magnifying glass for nicks, burrs,
cuts, gouges etc. that would impair proper seal.

Verify seal integrity by performing HATCH SEAL LEAK TEST.

POST MAINTENANCE

37.

38.

Stow Hatch, tools and equipment.

Update Maint Dbase.
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RPCM R&R NOD1D1

OBJECTIVE:
Remove a failed RPCM and replace it with a spare.

LOCATION:
Installed: NOD1D1
Stowed: CMaint DBbase

DURATION:
30 minutes (If Alcove Shear Panels have been removed).

PARTS:
RPCM-Int Type V (P/N R077419-31)

MATERIALS:
Wet Wipes
Plastic Bags

TOOLS REQUIRED:
Equipment Bag
Tethers
Kit E:
Ratchet 3/8” Drive
6" Ext 3/8" Drive
Driver Handle 1/4” Drive
Kit D:
5/32" Hex Head Driver, 1/4” Drive
EVA Kit:
7/16” x 6” Wobble Socket Extension, 3/8” Drive
Kit G:
(5-35 in-Ibs) Trq Driver
(30-200 in-Ibs) Trg Wrench

REFERENCED PROCEDURE(S):

RPCM SAFE FOR MAINTENANCE

NODE 1 ALCOVE DECK SHEAR PANEL REMOVAL
ACTIVATE RPCM

SAFE

Failure to remove power can result in
electrical shock hazard.

1. Don Anti-Static wrist tether.

2. Perform RPCM SAFE FOR MAINTENANCE procedure.
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ACCESS

3. Remove, tmpry stow Alcove Deck Closeout Panel, fasteners (ten)

(Handle 1/4” Drive, 5/32" Hex Head Driver).

4. |If Alcove Deck Shear Panels have not been removed
Perform NODE1 ALCOVE DECK SHEAR PANEL REMOVAL
procedure.

If Alcove Deck Shear Panels have been removed
Go to step 5.

REMOVE

FWD

(AB9) (A72) (A71) (A70)
PORT \

(A74) (A77) (A76) (A75)

_:- T k:

.:‘%’

Ll e :
e
Figure 1.- Nadir View of Node 1 Alcove Deck (with Closeout and
Shear Panel Removed).
Table 1. Node 1 Alcove Deck RPDA/RPCM lIdentification.
Name Ref. Designator RPCM Type
RPDA N1-RS2 (A74) N/A
RPCM N1-RS2-A (A75) V
RPCM N1-RS2-B (A76) V
RPCM N1-RS2-C (A77) V
RPDA N1-3B (A69) N/A
RPCM N1-3B-A (A70) V
RPCM N1-3B-B (A71) V
RPCM N1-3B-C (A72) Vv
5. Locate failed RPCM.
See Table 1 and Figure 1.
CAUTION

Failure to fully seat 7/16” x 6” Wobble Socket
Extension, apply constant pressure on drive
screw could result in damage to RPCM locking
mechanisms.
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Tether Loop

Status
indicator
Assembly

Drive Screw Lock
Assembly

—Power Input
(P18)

Data Bus
~——interface
(P1C)

Figure 2.- Remote Power Control Module (Front and Back).

6. Apply pressure, loosen failed RPCM drive
7/16" x 6” Wobble Socket Ext).

7. Cstatus indi - Unlock

8. Label, remove failed RPCM from receptacl

screw (Ratchet 3/8” Drive,

e by sliding it off guide rails.

9. Verify replacement RPCM part number RPCM-Int Type V (P/N

R0O77419-31).

10. Remove electrical connector protective caps (two) from replacement

RPCM to failed RPCM.
Tmpry stow failed RPCM.

REPLACE

11. Inspect RPCM and mounting location for foreign matter/debris, damage

to alignment guides, pins.

12. Clean coldplate bonding surface with Wet Wipes.

CAUTION

characteristics. Forcing incorrect spare
RPCM into receptacle could bend RPCM
connector pins.

All internal RPCMs have the same physical
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RPCM int-Type V
Figure 3.- RPCM Power Out Connector (Node 1).
13. Verify replacement RPCM Power Out connectors pins. See Figure 3.
14. Position replacement RPCM on guide rails of RPDA.

15. Insert RPCM into RPCM receptacle until status indicator reaches Unlock
position.

CAUTION

Failure to fully seat 7/16” x 6” Wobble Socket
Extension, apply constant pressure on drive
screw could result in damage to RPCM locking
mechanisms.

16. Apply pressure, tighten RPCM drive screw, torque to 60 + 6 in-Ibs
(Ratchet, 3/8” Drive, 7/16” x 6” Wobble Socket Ext, (30-200 in-Ibs)Trq
Wrench).

17. (status indi - Lock

CHECK-OUT
18. Perform ACTIVATE RPCM procedure.

CLOSE-OUT

19. Install nadir Closeout Panel, fasteners (ten) torque to 14 * 2 in-lbs
(Handle 1/4” Drive, 5/32" Hex Head Driver, (5-35 in-Ibs) Trq Driver).

POST MAINTENANCE
20. Stow failed RPCM, tools, equipment.

21. Update Maint DBase.
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RPCM R&R NOD10O1

OBJECTIVE:
Remove a failed RPCM and replace it with a spare.

LOCATION:
Installed: NOD101
Stowed: CMaint DBase

DURATION:
30 minutes (If Alcove Shear Panels have been removed)

PARTS:
RPCM-Int Type V (P/N R077419-31)

MATERIALS:
Wet Wipes
Plastic Bag

TOOLS REQUIRED:
Equipment Bag
Tethers
Kit E:
Ratchet 3/8” Drive
6" Ext 3/8" Drive
Driver Handle 1/4” Drive
Kit D:
5/32" Hex Head Driver, 1/4” Drive
EVA Kit:
7/16” x 6” Wobble Socket Extension, 3/8” Drive
Kit G:
(5-35 in-Ibs) Trqg Driver
(30-200 in-lbs) Trg Wrench

REFERENCED PROCEDURE(S):

NODE 1 ALCOVE OVHD SHEAR PANEL REMOVAL
RACU 5 DEACTIVATION

RACU 6 DEACTIVATION

APCU DEACTIVATION

RACU 5 ACTIVATION

RACU 6 ACTIVATION

APCU ACTIVATION

SAFE

Failure to remove power can result in
electrical shock hazard.
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CAUTION

Equipment contains parts sensitive to damage
by Electronic Discharge (ESD)

1. Don Anti-Static wrist tether.

2. Safe failed RPCM for maintenance by isolating upstream power source.
Refer to Table 1 for correct procedure.

Table 1. RPCM Power Source.

RPCM POWER SOURCE PROCEDURE
N1RS1 A, B, C RACU 6 (SODF) RACU 6
DEACTIVATION
N1RS2 A, B, C RACU 5 (SODF) RACU 5
DEACTIVATION

N13B A, B, C APCU 1 (SODF) APCU
DEACTIVATION

N14B A, B, C APCU 2 (SODF) APCU
DEACTIVATION

ACCESS

3. Remove, tmpry stow Alcove Ovhd Closeout Panel, fasteners (ten)
(Handle 1/4” Drive, 5/32” Hex Head Driver).

4. |f Alcove Ovhd Shear Panels have not been removed
Perform NODE 1 ALCOVE SHEAR PANEL REMOVAL procedure

If Alcove Ovhd Shear Panels have been removed
Go to step 5.

REMOVE

FWD

(A59) (A62) (A61) (A60)

o
A

PORT ~#— £ T

 ———

._..—--—--—

(AB4)

h E—

Figure 1.- Nadir View of Node 1 Forward Nadir Alcove with Closeout and
Shear Panel Removed.

5. If failed RPCM located on RPDA N1RS1, remove cable wire harness
WO0103 from clamps (two) (3/8” Socket, 1/4” Drive, 4" Ext, 1/4” Drive,
4" Ext, 1/4” Drive, Ratchet 1/4” Drive). See Figure 1.
If not, continue to step 6
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Table 2. RPCM Designator

Name Ref. Designator RPCM Type

RPDA N1-RS1 (A64) N/A
RPCM N1-RS1-A (AB5) \Y
RPCM N1-RS1-B (A66) \Y
RPCM N1-RS1-C (AB7) \Y

RPDA N1-4B (A59) N/A
RPCM N1-4B-A (A60) \Y
RPCM N1-4B-B (A61) \Y
RPCM N1-4B-C (A62) \Y

6. Locate failed RPCM.
See Figure 1 and Table 2.

CAUTION

1. Failure to use 7/16” x 6” Wobble Socket
Extension can result in damage to RPCM
Drive Screw Assembly.

2. Failure to align and fully seat socket until
lock springs have released can result in
damage to RPCM Drive Screw Assembly.

3. Combined linear and rotational motion on

socket while inserting can result in damage
to RPCM Drive Screw Assembly.

Tether Loop

*RaP

lL-Power Output
(P1A)

vee

s ®oen
coww

" wuae
reenae
capee

® b—Power Input

C Irn wms

Status
Indicator
Assembly ]

Data Bus
(T——Interface
(P1C)

Drive Screw Lock
Assembiy

Figure 2.- Remote Power Control Module (Front and Back).
7. Apply constant pressure to release RPCM lock springs without rotational
motion.

Loosen failed RPCM drive screw (nine turns) (Ratchet 3/8” Drive, 7/16” X
6” Wobble Socket Ext). See Figure 2.
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NOTE
RPCM Status Indicator will move from the LOCK line to
the UNLOCK line when Drive Screw Assembly is initially
disengaged and from UNLOCK line to below UNLOCK
line when RPCM is removed from RPDA/SPDA.

8. Cstatus indi - UNLOCK

NOTE
If failed RPCM located on RPDA N1RS1, cable wire harness
W0103 must be pulled up when removing RPCM from RPDA.

9. Label, remove failed RPCM from RPDA by sliding it off guide rails.

10. Verify replacement RPCM part number RPCM-Int Type V
(P/N RO77419-31).

11. Remove electrical connector protective caps (two) from replacement
RPCM, install on failed RPCM.
Tmpry stow failed RPCM.

REPLACE
12. Inspect RPCM and mounting location for foreign matter/debris, damage
to alignment guides, pins.

13. Clean coldplate bonding surface with wet wipes.

CAUTION
All internal RPCMs have the same physical
characteristics. Forcing incorrect spare
RPCM into receptacle could bend RPCM
connector pins.

e
Copas
Cyen

arFrre
" Wwu.as
TEYY T
' ILIT

.

RPCM int-Type V
Figure 3.- RPCM Power Out Connector (Node 1).

14. Verify replacement RPCM Power Out connectors pins.
See Figure 3.

NOTE
When installing replacement RPCM on RPDA N1RS1,
pull cable wire harness W0103 up when inserting
RPCM on RPDA.
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15. Position replacement RPCM on guide rails of RPDA.

16. Insert RPCM onto RPDA until status indicator reaches UNLOCK position.

CAUTION

1. Failure to use 7/16” x 6” Wobble Socket
Extension can result in damage to RPCM
Drive Screw Assembly.

2. Failure to align and fully seat socket until
lock springs have released can result in
damage to RPCM Drive Screw Assembly.

3. Combined linear and rotational motion on
socket while inserting can result in
damage to RPCM Drive Screw Assembly.

17. Apply constant pressure to release RPCM lock springs without rotational
motion, tighten RPCM drive screw, torque to 60 * 6 in-lbs (Ratchet,
3/8” Drive, 7/16” x 6” Wobble Socket Ext, (30-200 in-lbs) Trq Wrench).

18. C(status indi - LOCK

19. If replacement RPCM located on RPDA N1RS1, install cable wire
harness W0103 from clamps (two) (3/8” Socket, 1/4” Drive, 4" Ext, 1/4”
Drive, 4” Ext, 1/4” Drive, Ratchet 1/4” Drive). See Figure 1.

If not, go to step 20.

CHECK-OUT
20. Reapply power to RPCM by activating upstream power source. Refer to
Table 3 for correct procedure.

Table 3. RPCM Power Source.

RPCM POWER SOURCE PROCEDURE
N1RS1 A, B, C RACU 6 (SODF) RACU 6
DEACTIVATION
N1RS2 A, B, C RACU 5 (SODF) RACU 5
DEACTIVATION

N13B A, B, C APCU 1 (SODF) APCU
DEACTIVATION

N14B A, B, C APCU 2 (SODF) APCU
DEACTIVATION

CLOSE-OUT

21. Install Ovhd Closeout Panel.
Install Fasteners (ten), torque to 14 + 2 in-lbs (Handle 1/4” Drive, 5/32"
Hex Head Driver, (5-35 in-Ibs) Trq Driver).

POST MAINTENANCE
22. Stow failed RPCM, tools, equipment.

23. Update Maint Dbase.
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IMV FAN R&R NODE 1

OBJECTIVE:
Remove and replace failed IMV Fan.

LOCATION:
Installed: NOD1PO, NOD1S0, NOD1S3, TBD

DURATION:
25 minutes

PARTS:
IMV Fan (P/N SV809111-1)

MATERIALS:
Tape

TOOLS REQUIRED:
Equipment Bag
Kit C:
1/4” Socket, 1/4” Drive
7/16" Socket, 1/4” Drive
Kit E:
10" Ext 1/4” Drive
4" Ext 1/4” Drive
Ratchet 1/4” Drive
Kit F:
5/32” 6 Pt Socket 1/4” Drive
Kit G:
(5-35 in-Ibs) Trq Driver, 1/4” Drive

REFERENCED PROCEDURE(S):

NODE 1 ALCOVE SHEAR PANEL REMOVE ZENITH (NADIR)
NODE 1 ALCOVE SHEAR PANEL REMOVE STBD

NODE 1 ALCOVE SHEAR PANEL REMOVE PORT

NODE 1 MIDBAY SHEAR PANEL REMOVE STBD
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Failure to remove power can result in
electrical shock hazard.

1. Remove power from IMV Fan via software. TBD

ACCESS
Table 1. Closeout Panel for Node 1 IMV fans.

Panel Number of
Location fasteners Tool
NOD1PO 14 5/32" 6 Pt Socket, Ratchet 1/4” Drive---TBD
NOD1S0 14 5/32” 6 Pt Socket, Ratchet 1/4” Drive---TBD
NOD100 10 5/32" 6 Pt Socket, Ratchet 1/4” Drive---TBD
NOD1S3 TBD TBD

2. If Shear Panels have not been removed

Perform appropriate shear panel removal procedure. See Table 1.
NODE 1 ALCOVE SHEAR PANEL REMOVE ZENITH (NADIR)
NODE 1 ALCOVE SHEAR PANEL REMOVE STBD

NODE 1 ALCOVE SHEAR PANEL REMOVE PORT

NODE 1 MIDBAY SHEAR PANEL REMOVE STBD

If Shear Panels have been removed
Go to step 3.

Burn hazard exists for failure to allow

IMV Fan to cool down for two hours
prior to removal.

REMOVE IMV FAN
3. Power cable PTBD (PG1) - |® J2.

4. Data cable PTBD (PG1) - |® J1.

5. Unfasten grounding strap TBD fastener (1/4” Socket, 4" Ext, Ratchet 1/4”
Drive).

6. Unfasten IMV Fan inlet air manifold hose clamp (1/4” Socket, 4” Ext,
Ratchet 1/4” Drive).

7. Push clamp onto duct.
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8. Unfasten IMV Fan outlet air manifold hose clamp (1/4” Socket, 4" Ext,
Ratchet 1/4” Drive).

9. Push clamp onto duct.

10. Remove, tmpry stow IMV Fan, fasteners (four) (7/16” Socket, 10" Ext,
Ratchet 3/8” Drive).

REPLACE IMV FAN
11. Remove electrical connector caps (two) from replacement IMV Fan,
install on failed IMV fan.

12. Install replacement IMV Fan by aligning it on guide pins.

13. Tighten IMV Fan structural support fasteners (four), torque to 30 in-lbs
(3/8” socket, 4" Ext., (5-35 in-lbs) Trg Wrench).

14. Install, snug IMV Fan inlet air manifold clamp (1/4” Socket, 4" Ext,
Ratchet 1/4” Drive).

15. Install, snug IMV Fan outlet air manifold clamp (1/4” Socket, 4” Ext,
Ratchet 1/4” Drive).

16. Fasten grounding strap TBD fastener (1/4” Socket, 4" Ext, Ratchet 1/4”
Drive).

17. Power cable PTBD (PG1) ® [~ J2.
18. Data cable PTBD (PG1) ® |- J1.

CHECK-OUT IMV FAN
19. Supply power to IMV Fan via software. TBD

20. Perform TBD BIT.

CLOSE OUT IMV FAN
21. Install Closeout Panel for appropriate IMV fan. See Table 1.

22. Stow failed ORU, tools, equipment.

23. Update Maint Dbase.
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TCS PROCEDURES

NODE 1/PMA 1 MANUAL HEATER OPERATIONS
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NODE 1/PMA 1 MANUAL HEATER OPERATIONS

1. COMPARE SHELL TEMP(S) TO LIMITS AND POWER HEATER
ON/OFF

PCS Node 1: TCS
[NODE1: TCS |

sel PMAL(NODEZ1) Htr[X]A(B)

[ PMA1(Nod 1) Htr[X]A(B) |

If PMAL(NODE1) Htr[X]A(B) RPC Tripped

AGMCC-H

NOTE
For Node 1 Heaters with two temperature sensors, each temperature
reading should be compared to the limits for that specific sensor in
order to decide whether to turn the heater on or off. If all temperature
sensors in a zone have failed then sensors in adjacent zones may be
used.

If PMAL1(Nodel) Htr[X]A(B) Temp < PMA1(Nodel) Htr[X]A(B) Lower
Setpoint

‘RPCM [..] PMAL1(Nod1) Htr[X]A(B)
OClose Cmd - Ena

sel PMA1(Nod1) Htr[X]JA(B) RPC Commands

| RPCM [..] PMA1(Nod1) Htr[X]JA(B) COMMANDS |

cmd Close Execute

[ PMA1(Nod 1) Htr[X]A(B) |
‘RPCM [..] PMA1(Nod1) Htr[X]A(B)’

CPosition - CI

If PMA1(Nodel) Htr[X]A(B) Temp > PMA1(Nodel) Htr[X]A(B) Upper
Setpoint

‘RPCM [..] PMAL(Nod1) Htr[X]A(B)
QOpen Cmd - Ena

sel PMA1(Nodel) Htr[X]JA(B) RPC Commands

[RPCM [..] PMA1(Nod1) Htr[X]JA(B) COMMANDS |
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cmd Open Execute

[ PMA1(Nod 1) Htr[X]A(B) |
‘RPCM [..] PMA1(Nod1) Htr[X]A(B)’

CPosition - Op

2. REPEAT HEATER POWER ON/OFF CYCLES AS REQUIRED
Repeat Step 1 after TBD hours.
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QUICK RESPONSE
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ISS LEAK

TOOLS AND EQUIPMENT REQUIRED
Ratchet Wrench

1/4” to 3/8” Adapter

3/8” to 1/4” Adapter

3/8” Universal Joint

TBD - Tools required for panel removal
APAS Hatch Tool

7/16” Deepwell Socket

TBD” Extension

Flashlight

D-cell Batts (sixteen)
Dessicant/Shrould assemblies (four)
Standard Screwdriver

NOTE
For steps 1-2, MCC-H will assist in determining when leak has
been isolated using Node 1 module pressure decay.

|SPEC 66 ENVIRONMENT| or [SM SYS SUMM 1|

REMOTE ISOLATION STEPS

Node 1 Fwd 1. |If pre-ingress
Close Forward Stbd IMV Valve
EPCS Nodl: ECLSS: Fwd Stbd IMV VIv

| Nod1 Fwd Stbd IMV Vv |
‘RPCM N13B C RPC 13’

1. CClose Cmd - Ena
sel RPC Commands
cmd Close Execute
CPosition - ClI

‘Nod1 Fwd Stbd IMV VIV’

2. sel VIvCommands
cmd On Execute

QOp -Op
&Cl - Not CI
Cstat -Op

CEna Stat - On

3. sel VIvCommands
cmd Close Execute
Ostat - In Trans
Wait 20 seconds
Cstat - Cl
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Close Forward Port IMV Valve

7.

Nod1: ECLSS: Fwd Port IMV ViIv
| Nod1 Fwd Port IMV Vlv |
‘RPCM N13B C RPC 14’

(Close Cmd - Ena

sel RPC Commands
cmd Close Execute
CPosition - ClI

‘Nod1 Fwd Port IMV VIV’

sel VIv Commands
cmd On Execute
QOp -Op

ol - Not Cl
Cstat -Op
CEna Stat - On

sel VIv Commands
cmd Close Execute
OStat - In Trans

Wait 20 seconds
Cstat - Cl

If leak not isolated, perform steps 11.1 and 11.2.

Node 1 Aft 2. If post-ingress
Close Aft Stbd IMV Valve

EPCS

Nod1: ECLSS: Aft Stbd IMV VIv
| Nod1 Aft Stbd IMV Vlv |
‘Nod1 Aft Stbd IMV VIV’

sel VIv Commands
cmd Close Execute
OStat - In Trans

Wait 20 seconds
Cstat - Cl

Close Aft Port IMV Valve

EPCS

06 FEBRUARY 98

Nod1: ECLSS: Aft Port IMV VIv
| Nod1 Aft Port IMV Viv |
‘Nod1 Aft Port IMV VIV’

sel VIv Commands
cmd Close Execute
Cstat - In Trans

Wait 20 seconds
Cstat - Cl
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ODS Hatch

CM1,2

Inner A/L
Hatch

Node 1 Fwd
Hatch
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3. Ifleak notisolated, perform steps 12.1 and 12.2.

CONFIGURE SHUTTLE FOR NODE 1 INGRESS

NOTE
Upon execution of next step, PMA 2 will be pressurized,
if required.

3. Equal vlv (two) ® Emer
4. Open ODS Hatch per decal.
5. Ingress External Airlock
6. Equal vlv (two) ® Emer
7. Close Inner Hatch per decal.

INGRESS ISOLATION STEPS

8. |If pre-ingress

PMA 2 Ingress

1. APAS Equal Vlv® Op
2. Open APAS Hatch

tool.

direction of ‘TOEDP’ (OPEN) arrow until tool clicks.

kkkkkkkkkhkkkkkhkhkkkkhkhkkkhkhkkkkhkkkkkkkkkkkkkkkkkkkkkx

* If tool prematurely slips or did not engage *

*  Select ‘AAABAEETTA’ (Emergency) *

*  getting on hatch tool. *

* Reattempt to rotate. *

*khkkkkkkkkhkkkhkkhkhkkhkkkhkkhkhkkkhkhkhkhhkhkhkhhhhkhkhhkhkhkkhxkx
Remove tool.

Attempt to open Hatch.

3. Open Node 1 Fwd Hatch per decal.

Node 1 PPRV Configuration
4. Cap Node 1 Port PPRV

5. Cap Node 1 Stbd PPRV
6. Report status to MCC-H.
7. Goto Step 9.1.
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Select ‘PAATxAA (WORKING) torque setting on hatch

Insert tool in hatch socket and rotate 3 to 4 turns in

Secure Hatch in open position using fixing device.



FGB PA

PMA 1

Node 1 Aft

Node 1 Fwd

PMA 2
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9.

If concurrent with ingress

Node 1 IMV Valves

1. CPort Fwd IMV Vv (one) - Cl
2. ¢Btbd Fwd, Stbd Aft IMV VIV (two) - Cl
3. (Deck Fwd, Deck Aft IMV Vv (two) - Cl

Node 1 NPRYV Verification

4.
5.
6.

7.
8.
9

10.
11.
12.

Remove, tmpry stow Closeout Panel using TBD tools.
Cstbd Fwd NPRV Cover - Cl
Report status to MCC-H.

Remove, tmpry stow Closeout Panel using TBD tools.
Cstbd Aft NPRV Cover - Cl
Report status to MCC-H.

Remove, tmpry stow Closeout Panel using TBD tools.
Cstbd Fwd NPRV Cover - Cl
Report status to MCC-H.

Module Isolation

13.

14.

15.

16.

17.

18.

19.
20.

21.

22.
23.

24.

If FGB ingress concurrent

Clear hatchway and close FGB PA-ICC Hatch per
directions.
If dP/dT positive or zero (FGB ICC leak)

CMCC-H

Disconnect ducting from PMA 1 hard duct, stow in
FGB PA.
Clear hatchway and close FGB PMA1-PA Hatch
with hatch tool.
If dP/dT positive or zero (FGB PA leak)

CMCC-H

If PMA 1 ingress concurrent

Clear hatchway and close Node 1 Aft Hatch per
decal.
NOD1 Aft Port, Stbd IMV vlvs (two) - Close
If dP/dT positive or zero (PMA 1 leak)
AGvICC-H

If Node 1 ingress concurrent

Clear hatchway and close Node 1 Fwd Hatch per
decal.
NOD1 Fwd Port, Stbd IMV vlvs (two) - Close
If dP/dT positive or zero (Node 1 leak)
AGvICC-H

If PMA 2 ingress concurrent

Clear hatchway and close PMA 2 APAS Hatch
with hatch tool.
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25. APAS Equal Viv - Cl
26. If dP/dT positive or zero (PMA 2 leak)
QGVICC-H

10. If post-egress

Re-Ingress PMA 2

1. QAPAS Equal Vlv® Op

2. Open APAS Hatch
Select PAATxAA" (WORKING) torque setting on
hatch tool.
Insert tool in hatch socket and rotate 3 to 4 turns
in direction of ‘TOED’ (OPEN) arrow until it clicks.

kkkkkkkkkhkkkkkhkhkkkkhkhkkkhkhkkkkkhkkkkkkkkkkkkkkkkkhkkkkx

* If tool prematurely slips or did not engage *

*  Select ‘AAADAEETTA’ (Emergency) *

*  getting on hatch tool. *

* Reattempt to rotate. *

*khkkkkkkkkhkkkhkkhkhkkhkkkhkkhkhkkkkhkhkhkhhkhkhkhhkhhkhkhhkhkhkkhikx
Remove tool.

Attempt to open Hatch.
Secure Hatch in open position using fixing device.

3. If leak in Node 1 Forward Hatch or forward bulkhead
Verify Fwd IMV viv and cap seal integrity

Nod1: ECLSS: Fwd Sthd IMV Viv

| Nod1 Fwd Stbd IMV Vv |

‘Nod1 Fwd Stbd IMV VIV’

Cstat - Cl

Nod1: ECLSS: Fwd Port IMV Vv
| Nod1 Fwd Port IMV Vlv |
‘Nod1 Fwd Port IMV VIV’

Cstat - Cl
CGFwd Stbd, Fwd Port IMV cap secured (two)
Report status to MCC-H.

Reseat Node 1 Fwd Hatch

MPEV ® Open

Open Hatch per decal.

CFwd Stbd, Fwd Port IMV vlv (two) - Cl
Close Hatch

Report status to MCC-H.
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I
4. If no leak, re-ingress Node 1

Equalize Node 1

Node 1 Fwd MPEV ® Op
Open Hatch per decal.
Go to step 8.4.

IMV VALVE RECONFIGURATION (Perform if leak not isolated)
11. |If Forward IMV valves closed as part of remote isolation
Open Forward Stbd IMV Valve
Nodl: ECLSS: Fwd Stbd IMV VIv
| Nod1 Fwd Stbd IMV VIv |
‘Nod1 Fwd Stbd IMV VIV’

1. sel VIvCommands
cmd Open Execute
OStat - In Trans
Wait 20 seconds
Cstat - Op

Open Forward Port IMV Valve
Nodl1: ECLSS: Fwd Port IMV VIv
| Nod1 Fwd Port IMV Vlv |
‘Nod1 Fwd Port IMV VIV’

2. sel VIvCommands
cmd Open Execute
Cstat - In Trans
Wait 20 seconds
Cstat - Op

12. If Aft IMV valves closed as part of remote isolation
Open Aft Stbd IMV Valve
Nodl: ECLSS: Aft Stbd IMV VIv
| Nod1 Aft Stbd IMV Vlv |
‘Nod1 Aft Stbd IMV VIV’

1. sel VIvCommands
cmd Open Execute
Ostat - In Trans
Wait 20 seconds
Cstat - Op

Open Aft Port IMV Valve
Nod1: ECLSS: Aft Port IMV VIv
| Nod1 Aft Port IMV VIv |
‘Nod1l Aft Port IMV VIV’
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2. sel VIvCommands
cmd Open Execute
OStat - In Trans
Wait 20 seconds
Cstat - Op

NODE 1 AND PMA 2 EGRESS CONFIGURATION
13. Perform only if contingency ingress required after FD8.
Portable Fan Reconfiguration
1. CFan Pwr (four) - Off
Install fresh batteries.

2. Attach desiccant/shroud assemblies to each fan (four).
3. Fan Power (four) - High
4. CFan RPM control position (four) - Full CW, fan running

NODE 1 AND PMA 2 CLOSEOUT
14. CFwd Stbd, Fwd Port IMV vlvs (two) - Cl

Nodl Fwd 15. If leak isolated
Hatch MPEYV - close, cap installed

If leak not isolated
MPEYV - open, uncapped

16. Close Node 1 Forward Hatch per decal.
APAS Hatch 17. Close APAS Hatch with hatch tool.

18. APAS Equal Vlv - Op

19. Close ODS Hatch per decal.

20. Equal viv (two) - Off, capped
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LOAD SHED INITIATE

CRT SM 210 NODE 1

Initate LOAD SHED
NCS LOAD SHED - ITEM 4 +9 9 EXEC

PCS . FGB:EPS

sel Load Shed
sel Commands

cmd Active Execute
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_|_

HOOK
VELCRO

TOP

HOOK
VELCRO

_|_

ISS EMERGENCY EGRESS

FGB PA,
PMA 1

Node 1,
PMA 2,
ODS Vest

06 FEBRUARY 98

©No R

If FGB ingress concurrent
1.
2.
3.
If Node 1 ingress concurrent

Disconnect ducting from PMA 1 hard duct, stow in FGB PA.
Clear hatchway and close PMA1-PA Hatch with hatch tool.
Report “FGB egress complete.”

Remove two PPRYV caps.

Disconnect Station/Shuttle Extension duct, stow in PMA 2.
Clear hatchway and close PMA2 Hatch with hatch tool.
APAS Equal Viv® CI

Report “ISS egress complete.”

ISS MAL-1a/2A/A

4-3 ISS MAL/2A/BAS



HOOK
VELCRO

TOP
BACK OF “ISS EMERGENCY EGRESS”

HOOK
VELCRO

ISS CONTINGENCY EGRESS

FGB PA,
PMA 1

Node 1

Node 1
Fwd
Hatch

MO13Q
ODS Vest

If FGB ingress concurrent

1. Detach, stow ducting from PA-ICC interface.
2. Close PA-ICC Hatch.

3. Detach, stow ducting from PMA1-PA interface.
4. Close PMA1-PA Hatch with hatch tool.

5. Report “FGB egress complete.”

If Node 1 ingress concurrent

11.
12.
13.
14.
15.

06 FEBRUARY 98

6. Install desiccant shroud assemblies to portable fans and
activate fans.

7. Remove two PPRV caps.

8. Node 1 Fwd Port, Sthd IMV vlvs (two) ® Close

9. Clear hatchway and close Node 1 Fwd Hatch per decal.
10. MPEV ® Close
ARLK FAN A(B) ® Off

Disconnect Station/Shuttle Extension duct, stow in PMA 2.
Close PMAZ2 Hatch with hatch tool.
APAS Equal Viv® CI

Report “ISS egress complete.” ISS MAL-1b/2A/A

_|_
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HOOK
VELCRO

TOP

NODE 1 FIRE/SMOKE

MO13Q
L12U

L12U

A7L

+
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CDR/PLT ACTION
1. ARLKFANAB) ® Off
2. APCU 2 Converter ® Off

©oNOo

11.
12.

13.

14.

QConverter tb - bp
utput tb - bp
QAPCU 2 Output - Off
On call “PMA2 Hatch secure”
APCU 1 Converter ® Off
(Convertertb - bp
QDutput th - bp
APCU 1 Output - Off
SM 210 NODE 1
NCS LOAD SHED - ITEM 4 +9 9 EXEC
Verify if fire continues
Report from Node 1 crew prior to egress
Cont NOD1 CABIN PRESS incr
(786 mmHg (15.2 psi) and - )
If fire continues on MCC call:
Call Ext A/L “Prepare for Node 1 Depress.”
(b SYS PWR CNTL ESS 1BC(2CA) SYS 1(2) - CI
GBYS PWR MN A(B) - On (tb - On)
On call “ODS Hatch secure.”
cb DEP MN A(B) SYS 1(2) VENT ISOL ® ClI
cb DEP MN A(B) SYS 1(2) VENT ® Cl
VEST DEP VLV SYS 1(2) VENT ISOL ® Op (tb - Op)
VEST DEP VLV SYS 1(2) VENT ® Op (tb - Op)
SM 167 DOCKING STATUS
SM 066 ENVIRONMENT
When AIRLOCK-VEST DP »CABIN P (within 0.2 psid)
VEST DEP VLV SYS 1(2) VENT
VEST DEP VLV SYS 1(2) VENT ISOL ® Cl(tb-Cl)
cb DEP MN A(B) SYS 1(2) VENT ® Op
cb DEP MN A(B) SYS 1(2) VENT ISOL ® Op
Perform orbiter cabin air monitoring per POST-FIRE
CABIN CLEANUP (ORB PKT)

® Cl(tb - Cl)

FGB PA
Hatch

PMA2
Hatch

+

HOOK
VELCRO

MODULE CREW ACTION

1. Inform CDR/PLT “Fire in Open Volume” or “Fire
behind closeouts.”

Turn off Portable Ventilation.

Remove pwr source (if possible).

Use handheld extinguisher as required.
Notify CDR/PLT if not successful.

Close FGB PA APAS Hatch with hatch tool.
Egress to orbiter.

Close PMA2 Hatch with hatch tool.

CEqual Viv - Cl

Report “PMA2 Hatch secure” and fire status.
On call “Prepare for Node 1 depress”

PMA2 Hatch PEV ® Op

Close ODS Hatch per decal

CEqual Vivs (two) ® Off, caps installed
Report “ODS Hatch secure.”

©Ko No g WD

A
= O

ISS MAL-2a/2A/A

ISS MAL/2A/BAS



%_ BACK OF “NODE 1 FIRE/SMOKE”
HOOK HOOK
VELCRO FGB FIRE/SMOKE VELCRO
CDR/PLT ACTION FGB MODULE CREW ACTION
1. If FGB Hatches are closed
QMCC-H >> NOTE
MO013Q % ﬁ\'?éﬁg&'\r'tﬁé%) (?:Gogcre FGB Fans and Electrical Equipment will
UL y W perform auto shutdown 30 seconds after fire
EPCS NODE 1: ECLSS: Cab Fan annunciation. At 20 minutes later, fans and
| Nod1 Cab Fan |

sel ‘Nod1 Cab Fan’

sel  Fan Commands
cmd Off Execute
G5pd, rpm ~0 or decreasing

EPCS NODE 1: ECLSS: FDIR

| Nod1 FDIR Detalils |
sel Commands

NOTE
The following command will deactivate
the Aft Port IMV fan and close Fwd and
Aft IMV valves.

cmd Nodl IMV Isol Execute

(ON1_1_MDM Fire Isol Stat - Isol
N1_2 MDM Fire Isol Stat - Isol

PCS 4. FGB:ECLSS
|FGB: ECLSS |

Q_ocation of fire, report to FGB Module crew.
CFGB Nod1 PEV - ClI
5. Oncall, “PMA1-PA Hatch closed.”
MO13Q ARLK FAN A(B) ® On
6.

Perform Orbiter/Node 1 cabin air monitoring per

ECLS FRP-2 (FDF MAL, ECLS)

+

06 FEBRUARY 98

TOP

ICC Panel
PCC

PMA 1

Node 1
Fwd

+

equipment will be restarted for 10 minutes
for fire sensor polling. Then, this deact/react
repeats again for two more times.

o A W d ok

If required, ASK pb - push (stops siren)

(mCl (Light off)

Inform CDR/PLT: “Fire behind closeouts” or
“Fire in open volume.”

Disconnect ducting from PMA 1 hard duct.
Stow in FGB PA.

Clear hatchway and close PMA1-PA Hatch with
hatch tool.

Inform CDR/PLT: “PMAL-PA Hatch closed.”

NODE 1 MODULE CREW ACTION

1.
2.

Node 1 Fwd Stbd, Port IMV vivs (two) ® Close
Node 1 Aft Stbd, Port IMV vivs (two) ® Close

ISS MAL-2b/2A/A

ISS MAL/2A/BAS
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NCS C&W EVENT TABLE

Limit Location
Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
Prime NCS Detected RT Fail SMCC-3
CDH |-SM C SM |SMCC3 M1DP47MDX005U | 159 Nominal [In Alarm 2A.1 +
Prime NCS Detected RT Fail SMCC-2
CDH |-SM C SM |SMCC 2 M1DP47MDX007U | 161 Nominal [In Alarm 2A.1 +
Prime NCS Detected RT Fail SMCC-1
CDH |-SM C SM |SMCC1 M1DP47MDX009U | 163 Nominal [In Alarm 2A.1 +
Prime NCS Detected RT Fail MDM
CDH |FGB-2 - FGB C FGB [FGB MDM 2 M1DP47MDX011U | 165 Nominal [In Alarm 2A +
Prime NCS Detected RT Fail MDM
CDH |FGB-1 - FGB C FGB [FGB MDM 1 M1DP47MDX013U | 167 Nominal [In Alarm 2A +
MDM N1-1 Detected RT Fail MDM
CDH |N1-2-PMA1 C PMA1 |Nodl 2 MDM M1DS47MDX012U 7 Nominal [In Alarm 2A +
MDM N1-1 User Bus Orb N1-1 Fail -
CDH |NOD1 C PMA1 |Nodl 1 MDM M1DS47MDX014U 9 Nominal [In Alarm 2A +
MDM N1-2 Detected RT Fail MDM
CDH |N1-1-PMA1 C PMA1 |Nodl 1 MDM M1DS48MDX004U | 67 Nominal [In Alarm 2A +
MDM N1-2 User Bus Orb N1-2 Fail -
CDH |NOD1 C PMA1 |Nodl 2 MDM M1DS48MDX014U | 77 Nominal [In Alarm 2A +
Prime NCS Detected RT Fail OIU -
CDH |Shuttle C N/A_ [OIU M1DP47MDX111U | 171 Nominal [In Alarm 2A +
Prime NCS Detected Vusy Bit Fail for
CDH |SMCC - SM C SM |SMCC M1DP47MDX019U | 246 Nominal [In Alarm 2A.1 +
Prime NCS Detected Frame Count
CDH |Fail for SMCC - SM C SM |SMCC M1DP47MDX020U | 247 Nominal [In Alarm 2A.1 +
Prime NCS Loss of Sync to SMCC -
CDH |SM C SM |SMCC M1DP47MDX021U | 248 Nominal [In Alarm 2A.1 +
Prime NCS User Bus EPS N1-23 Fail -
CDH |NOD1 A PMA1 |Prim NCS M1DP47MDX014U | 168 Nominal [In Alarm 2A +
Prime NCS User Bus EPS N1-14 Fail -
CDH |NOD1 A PMA1 |Prim NCS M1DP47MDX015U | 169 Nominal [In Alarm 2A +
MDM N1-1 Loss of Sync to MDM
CDH |N1-2-PMA1 A PMA1 |Nodl 2 MDM M1DS47MDX011U 6 Nominal [In Alarm 2A +
MDM N1-1 Control Bus GNC 1 Fail -
CDH |NOD1 A PMA1 |Nodl 1 MDM M1DS47MDX013U 8 Nominal [In Alarm 2A +
MDM N1-1 Local Bus Sys Lab 1 Fail -
CDH |NOD1 A PMA1 |Nodl 1 MDM M1DS47MDX015U 10 Nominal [In Alarm 2A +
<or=-45
deg F or
>0or=
MDM N1-2 Operational Heater Failed - +120 deg
CDH |Node 1 A PMA1 |Nodl 1 MDM M1DS47MDX301U | 41 |MDM N1-2 RTD2 Meas Nominal |F 2A +
<or=-45
deg F or
>or=
MDM N1-2 Survival Heater Failed - +120 deg
CDH |Node 1 A PMA1 |Nodl 2 MDM M1DS47MDX312U | 52 |MDM N1-2 RTD1 Meas Nominal |F 2A +
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NCS C&W EVENT TABLE

Limit Location

Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
MDM N1-2 Loss of Sync to MDM
CDH |N1-1-PMA1 A PMA1 |Nodl 1 MDM M1DS48MDX003U | 66 Nominal [In Alarm 2A+
MDM N1-2 Control Bus GNC 2 Fail -
CDH |NOD1 A PMA1 |Nodl 2 MDM M1DS48MDX013U | 76 Nominal [In Alarm 2A +
MDM N1-2 Local Bus Sys Lab 2 Fail -
CDH |NOD1 A PMA1 |Nodl 2 MDM M1DS48MDX015U | 78 Nominal [In Alarm 2A +
<or=-45
deg F or
>0or=
MDM N1-1 Operational Heater Failed - +120 deg
CDH |NODE 1 A PMA1 |Nodl 2 MDM M1DS48MDX303U | 119 |MDM N1-1 RTD2 Meas Nominal |F 2A +
<or=-45
deg F or
>or=
MDM N1-1 Survival Heater Failed - +120 deg
CDH |Node 1 A PMA1 |Nodl 1 MDM M1DS48MDX408U | 132 |MDM N1-1 RTD1 Meas Nominal |F 2A +
CDH |TLM System Off - FGB A FGB [TLM RFCCOOMDO0500J | 257 Nominal |Failed 2A +
Prime NCS Loss of Sync to SMCC -
CDH |SM A SM |SMCC M1DP47MDX016U | 249 Nominal [In Alarm 2A.1 +
Prime NCS Detected Busy Bit Fail for
CDH |SMCC - SM A SM |SMCC M1DP47MDX017U | 250 Nominal [In Alarm 2A.1 +
Prime NCS Detected Frame Count
CDH |Fail for SMCC - SM A FGB [SMCC M1DP47MDX018U | 251 Nominal [In Alarm 2A.1 +
<3200 > 7000
rpm (3X | rpm (3X
ECL |Cabin Fan Fail - NOD1 W NOD1 | Nodl Cab Fan |[M1DS47MDX209U 34 |Node 1 Cab Fan Speed | @ 1 Hz) | @ 1 Hz) N/A N/A 2A +
15.2 psia
Nodl_Cab_Press BX@1
ECL [Cabin Press Hi - NOD1 W NOD1 _Snsr M1DS48MDX208U | 103 |Node 1 Cab Press N/A Hz) N/A N/A 2A +
13.9 psia
Nodl_Cab_Press BX@1
ECL |Cabin Press Low - NOD1 NOD1 _Snsr M1DS48MDX209U [ 104 |Node 1 Cab Press Hz) N/A N/A N/A 2A +
ECL |Cabin Press Low - FGB FGB | FGB_Press_Snsr |RFECO0OMD0007J 239 |FGB WC Cab Press TBD N/A N/A N/A 2A +
ECL |Cabin Press Hi - FGB W FGB | FGB_Press_Snsr |RFECO0MD0008J 240 |FGB WC Cab Press N/A TBD N/A N/A 2A +
AllFGB | 1+ FGB
SD have | SD have
Level1=(Level1 =
blank X (In
ECL [FIRE - Smoke Detector Level 1-FGB| W FGB FGB_SD RFEC0O0MDO0031J 255 |FGB SDx Level 1 N/A N/A (normal) | Alarm) 2A +
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NCS C&W EVENT TABLE

Limit Location
Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
Node 1 SD 1 Sctr > Sctr
Threshold 3X @ 1 Hz,
with 3 second Active BIT
between second and
third measurements.
Sctr Threshold = (Sctr
ECL [FIRE - Smoke Detector 1 - NOD1 F NOD1 Nodl _SD_1 |M1DS47MDX210U | 35 |Trip) * ((Obs+4.0v)/8.0v) N/A N/A N/A N/A 2A +
Node 1 SD 2 Sctr > Sctr
Threshold 3X @ 1 Hz,
with 3 second Active BIT
between second and
third measurements.
Sctr Threshold = (Sctr
ECL [FIRE - Smoke Detector 2 - NOD1 F NOD1 Nodl SD 2 [M1DS48MDX210U | 105 |Trip) * ((Obs+4.0v)/8.0v) N/A N/A N/A N/A 2A +
Oorl
FGB SD | 2+ FGB
have SD have
Level 2 = Level 2 =
X (In X (In
ECL |FIRE - Smoke Detector Level 2 - FGB F FGB FGB_SD RFECO0OMDO0001J 241 |FGB SDx Level 2 N/A N/A Alarm) Alarm) 2A +
Nod1_Aft_Port_IM <7462
ECL [IMV Aft Port Fan Fail Low - NOD1 C NOD1 V_Fan M1DS47MDX201U | 27 |IMV Aft Port Fan Spd rpm (3X) N/A N/A N/A 2A +
Nod1_Aft_Port_IM > 9500
ECL [IMV Aft Port Fan Fail Hi - NOD1 C NOD1 V_Fan M1DS47MDX202U | 28 |IMV Aft Port Fan Spd N/A rpm (3X) N/A N/A 2A +
IMV Aft Port VIv Status 1
Nod1l_Aft_Port_IM commanded position
ECL [IMV Aft Port VIv Fail - NOD1 C NOD1 V_Viv M1DS47MDX203U | 29 |after 20 seconds. N/A N/A N/A N/A 2A +
IMV Aft Stbd VIv Status
Nodl_Aft_Stbd_|I 1 commanded position
ECL [IMV Aft Sthd VIv Fail - NOD1 C NOD1 MV_VIv M1DS47MDX204U | 30 |after 20 seconds. N/A N/A N/A N/A 2A +
IMV Port Fwd VIv Status
Nodl_Port_Fwd_| 1 commanded position
ECL [IMV Port Fwd VIv Fail - NOD1 C NOD1 MV_VIv M1DS47MDX205U | 31 |after 20 seconds. N/A N/A N/A N/A 2A +
IMV Stbd Aft VIv Status
Nod1l_Stbd_Aft_| 1 commanded position
ECL [IMV Stbd Aft VIv Fail - NOD1 C NOD1 MV_VIv M1DS47MDX206U | 32 |after 20 seconds. N/A N/A N/A N/A 2A +
IMV Stbd Fwd VIv
Status ! commanded
Nod1_Stbd_Fwd_ position after 20
ECL [IMV Stbd Fwd Vlv Fail - NOD1 C NOD1 IMV_VIv M1DS47MDX207U | 33 |seconds. N/A N/A N/A N/A 2A +
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NCS C&W EVENT TABLE

System

Message Text

Class

Element

SubSystem

P2 PUI

Event
Code

Event Driver

Analog
Limit Low

Analog
Limit High

Discrete
Value 0=

Discrete
Value 1=

Limit Location
PPL ID and/or
Cmd

Flight
Effectivity

ECL

Smoke Detector 1 Active BIT Fail -
NOD1

NOD1

Nodl SD 1

M1DS47MDX211U

36

SD 1 Active BIT in
Progress and one of the
following: Sctr > 6.89 %
obsc/mtr or Sctr < 2.95
%obsc/mtr during LED
phase, Sctr > 0.82 %
obsc/mtr or Sctr

< -0.328 % obsc/mtr
during QUIET phase, or
Obsc > 97.5% contam in
either phase.

N/A

N/A

N/A

N/A

2A +

ECL

Smoke Detector 1 Lens
Contamination - NOD1

NOD1

Nodl SD 1

M1DS47MDX213U

38

SD 1 Obsc > 45%
contam (3X)

N/A

N/A

N/A

N/A

2A +

ECL

RAMV Fail - NOD1

NOD1

Nodl RAMV

M1DS47MDX215U

40

Node 1 RAMV Status is
more than * 5 degrees
from desired position
after 30 seconds.

N/A

N/A

N/A

N/A

2A +

ECL

IMV Deck Fwd Vv Fail - NOD1

NOD1

Nodl_Deck_Fwd_|
IMV_VIv

M1DS48MDX204U

99

IMV Deck Fwd VIv
Status ! commanded
position after 20
seconds.

N/A

N/A

N/A

N/A

2A +

ECL

IMV Deck Aft Vv Fail - NOD1

NOD1

Nodl_Deck_Aft_|
MV_VIv

M1DS48MDX205U

100

IMV Deck Aft Vv Status
1 commanded position
after 20 seconds.

N/A

N/A

N/A

N/A

2A +

ECL

IMV Fwd Stbd VIv Fail - NOD1

NOD1

Nodl_Fwd_Stbd_
IMV_VIv

M1DS48MDX206U

101

IMV Fwd Stbd VIv
Status ! commanded
position after 20
seconds.

N/A

N/A

N/A

N/A

2A +

ECL

IMV Fwd Port VIv Fail - NOD1

NOD1

Nodl_Fwd_Port_|
MV_VIv

M1DS48MDX207U

102

IMV Fwd Port VIv Status
1 commanded position
after 20 seconds.

N/A

N/A

N/A

N/A

2A +
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NCS C&W EVENT TABLE

System

Message Text

Class

Element

SubSystem

P2 PUI

Event
Code

Event Driver

Analog
Limit Low

Analog
Limit High

Discrete
Value 0=

Discrete
Value 1=

Limit Location
PPL ID and/or
Cmd

Flight
Effectivity

ECL

Smoke Detector 2 Active BIT Fail -
NOD1

NOD1

Nodl SD 2

M1DS48MDX211U

106

SD 2 Active BIT in
Progress and one of the
following: Sctr > 6.89 %
obsc/mtr or Sctr < 2.95
%obsc/mtr during LED
phase, Sctr > 0.82 %
obsc/mtr or Sctr

< -0.328 % obsc/mtr
during QUIET phase, or
Obsc > 97.5% contam in
either phase.

N/A

N/A

N/A

N/A

2A +

ECL

Smoke Detector 2 Lens
Contamination - NOD1

NOD1

Nodl SD 2

M1DS48MDX213U

108

SD 1 Obsc > 45%
contam (3X)

N/A

N/A

N/A

N/A

2A +

ECL

Cupola RAMV Fail - NOD1

NOD1

Nodl Cup RAMV

M1DS48MDX215U

110

CUP RAMV Status is
more than + 5 degrees
from desired position
after 30 seconds.

N/A

N/A

N/A

N/A

2A +

ECL

Smoke Detector 2 Fail - NOD1

NOD1

Nodl SD 2

M1DS48MDX212U

107

SD 1 Sctr < -0.328 %
obs/mtr or SD obsc >
50% contam or SD obsc
< -2.5 % contam (2X for
each event)

N/A

N/A

N/A

N/A

2A +

ECL

IMV Stbd Aft Fan Fail Low - NOD1

NOD1

Nod1_Sthd_Aft_|
MV_Fan

M1DS48MDX202U

97

IMV Stbd Aft Fan Spd

<7462
rpm (3X)

N/A

N/A

N/A

2A +

ECL

IMV Port Fwd Fan Fail Low - NOD1

NOD1

Nod1_Port_Fwd_|
MV_Fan

M1DS48MDX200U

95

IMV Port Fwd Fan Spd

<7462
rpm (3X)

N/A

N/A

N/A

2A +

ECL

IMV Stbd Aft Fan Fail Hi - NOD1

NOD1

Nod1_Sthd_Aft_|
MV_Fan

M1DS48MDX203U

98

IMV Stbd Aft Fan Spd

N/A

> 9500
rpm (3X)

N/A

N/A

2A +

ECL

IMV Port Fwd Fan Fail Hi - NOD1

NOD1

Nod1_Port_Fwd_|
MV_Fan

M1DS48MDX201U

96

IMV Port Fwd Fan Spd

N/A

> 9500
rpm (3X)

N/A

N/A

2A +

ECL

Smoke Detector 1 Fail - NOD1

NOD1

Nodl SD 1

M1DS47MDX212U

37

SD 1 Sctr <-0.328 %
obs/mtr or SD obsc >
50% contam or SD obsc
< -2.5 % contam (2X for
each event)

N/A

N/A

N/A

N/A

2A +

ECL

IMV Aft Port Fan FDIR Inhib - NOD1

NOD1

Nod1l_Aft_Port_IM
V_Fan

M1DS47MDX214U

39

Receipt of IMV Aft Port
Fan FDIR Inh and Inh
Cfrm cmds and
IMV_Aft_Port_Fan_
Status = Inh

N/A

N/A

N/A

N/A

2A +

ECL

IMV Stbd Aft Fan FDIR Inhib - NOD1

NOD1

Nod1_Stbd_Aft_|
MV_Fan

M1DS48MDX214U

109

Receipt of IMV Stbd Aft
Fan FDIR Inh and Inh
Cfrm cmds and
IMV_Stbd_Aft Fan_
Status = Inh

N/A

N/A

N/A

N/A

2A +
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NCS C&W EVENT TABLE

System

Message Text

Class

Element

SubSystem

P2 PUI

Event
Code

Event Driver

Analog
Limit Low

Analog
Limit High

Discrete
Value 0=

Discrete
Value 1=

Limit Location
PPL ID and/or
Cmd

Flight
Effectivity

ECL

INVALID - FIRE - Smoke Detector
Level 2 - FGB

FGB

FGB_SD

RFEC00MDO0030J

252

FGB_Fire_Valid_CW set
to INVALID. This can be
done by MCC-M to
indicate bad data
feeding this alarm, or by
the FGB MDM receiving
a bad status indicator for
the data message
containing this event.

N/A

N/A

Valid

Invalid

2A +

ECL

INVALID - FIRE - Smoke Detector
Level 1 - FGB

FGB

FGB_SD

RFEC00MDO0029J

253

FGB_Smoke_Valid_CW
set to INVALID. This
can be done by MCC-M
to indicate bad data
feeding this alarm, or by
the FGB MDM receiving
a bad status indicator for
the data message
containing this event.

N/A

N/A

Valid

Invalid

2A +

ECL

INVALID - Cab Press Hi - FGB

FGB

FGB Press_Snsr

RFEC00MDO0012J

254

FGB_Cab_Press_UL_VI
ol_Valid_CW set to
INVALID. This can be
done by MCC-M to
indicate bad data
feeding this alarm, or by
the FGB MDM receiving
a bad status indicator for
the data message
containing this event.

N/A

N/A

Valid

Invalid

2A +

ECL

IMV Port Fwd Fan FDIR Inhib - NOD1

NOD1

Nodl_Port_Fwd_|
MV_Fan

M1DS48MDX302U

245

Receipt of IMV Port Fwd
Fan FDIR Inh and Inh
Cfrm cmds and
IMV_Port_Fwd_Fan_
Status = Inh

N/A

N/A

N/A

N/A

2A +
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NCS C&W EVENT TABLE

Limit Location
Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
FGB_Cab_Press_LL_Vi
ol_Valid_CW set to
INVALID. This can be
done by MCC-M to
indicate bad data
feeding this alarm, or by
the FGB MDM receiving
a bad status indicator for
the data message
ECL |INVALID - Cab Press Low - FGB A FGB | FGB Press_Snsr |RFECO0MD0011J 256 |containing this event. N/A N/A Valid Invalid 2A +
N/A (alarm covers
ECL |Air Temp Hi - FGB A FGB all temps) RFTCO0MD0004J 258 [TBD N/A TBD N/A N/A 2A +
N/A (alarm covers
ECL |Air Temp Low - FGB A FGB all temps) RFTCO0OMDO0003J 259 [TBD TBD N/A N/A N/A 2A +
FGB Power Utilization Violation - Load Low voltage on 3 FGB Volts < or |Volts
EPS |Shed Initiated - NOD1 C FGB |FGB_Batt M1DP47MDX110U | 170 |Batteries =25.5 >25.5
RPCM N1RS1_C Loss of Comm - Intgrtn_Ctr Incre-
EPS |NOD1 A NOD1 [RPCM N1RS1 C [M1DP47MDX202U | 178 [N1PN11FC0617U Static menting
RPCM N1RS1_B Loss of Comm - Intgrtn_Ctr Incre-
EPS |NOD1 A NOD1 [RPCM N1RS1 B (M1DP47MDX203U | 179 [N1PN10FC0617U Static menting
RPCM N1RS1_A Loss of Comm - Intgrtn_Ctr Incre-
EPS |NOD1 A NOD1 [RPCM N1RS1 A [M1DP47MDX204U | 180 [N1PNO9FC0617U Static menting
RPCM N1RS2_C Loss of Comm - Intgrtn_Ctr Incre-
EPS |NOD1 A NOD1 [RPCM N1RS2 C [M1DP47MDX207U | 183 [N1PN15FC0617U Static menting
RPCM N1RS2_B Loss of Comm - Intgrtn_Ctr Incre-
EPS |NOD1 A NOD1 [RPCM N1RS2 B [M1DP47MDX208U | 184 [N1PN14FC0617U Static menting
RPCM N1RS2_A Loss of Comm - Intgrtn_Ctr Incre-
EPS |NOD1 A NOD1 [RPCM N1RS2 A [M1DP47MDX209U | 185 [N1PN13FC0617U Static menting
RPCM_N1RS1_C_RPC
_XX_Trip_Stat,RPCM_N
1RS1_C_Undvolt_Trip_
Awaitg_Rcvy,
RPCM_N1RS1_C_Undv
EPS |RPCM N1RS1_C Trip - NOD1 A NOD1 [RPCM N1RS1 C [M1DP47MDX302U [ 194 [olt Trip
RPCM_N1RS1_B_RPC
_XX_Trip_Stat,RPCM_N
1RS1_B_Undvolt_Trip_
Awaitg_Rcvy,
RPCM_N1RS1_B_Undv
EPS |RPCM N1RS1_B Trip - NOD1 A NOD1 [RPCM N1RS1 B [M1DP47MDX303U [ 195 [olt Trip
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NCS C&W EVENT TABLE

System

Message Text

Class

Element

SubSystem

P2 PUI

Event
Code

Event Driver

Analog
Limit Low

Analog
Limit High

Discrete
Value 0=

Discrete
Value 1=

Limit Location
PPL ID and/or
Cmd

Flight
Effectivity

EPS

RPCM N1RS1 A Trip - NOD1

NOD1

RPCM N1RS1 A

M1DP47MDX304U

196

RPCM_N1RS1_A_RPC
_XX_Trip_Stat,RPCM_N
1RS1_A_Undvolt_Trip_
Awaitg_Rcvy,
RPCM_N1RS1_A_Undv
olt Trip

EPS

RPCM N1RS2_C Trip - NOD1

NOD1

RPCM N1RS2 C

M1DP47MDX307U

199

RPCM_N1RS2_C_RPC
_XX_Trip_Stat,RPCM_N
1RS2_C_Undvolt_Trip_
Awaitg_Rcvy,
RPCM_N1RS2_C_Undv
olt Trip

nominal

Trip

EPS

RPCM N1RS2 B Trip - NOD1

NOD1

RPCM N1RS2 B

M1DP47MDX308U

200

RPCM_N1RS2_B_RPC
_XX_Trip_Stat,RPCM_N
1RS2_B_Undvolt_Trip_
Awaitg_Rcvy,
RPCM_N1RS2_B_Undv
olt Trip

EPS

RPCM N1RS2 A Trip - NOD1

NOD1

RPCM N1RS2_A

M1DP47MDX309U

201

RPCM_N1RS2_A_RPC
_XX_Trip_Stat,RPCM_N
1RS2_A_Undvolt_Trip_
Awaitg_Rcvy,
RPCM_N1RS2_A_Undv
olt Trip

EPS

RPCM N14B_C Trip - NOD1

NOD1

RPCM N14B_C

M1DS47MDX102U

13

RPCM_N14B_C_RPC_
XX_Trip_Stat,RPCM_N1
4B_C_Undvolt_Trip_Aw
aitg_Rcvy,
RPCM_N14B_C_Undvol
t_Trip

nominal

Trip

EPS

RPCM N14B_B Trip - NOD1

NOD1

RPCM N14B B

M1DS47MDX103U

14

RPCM_N14B_B_RPC_
XX_Trip_Stat,RPCM_N1
4B_B_Undvolt_Trip_Aw
aitg_Rcvy,
RPCM_N14B_B_Undvol
t_Trip

nominal

Trip

EPS

RPCM N14B_A Trip - NOD1

NOD1

RPCM N14B_A

M1DS47MDX104U

15

RPCM_N14B_A_RPC_
XX_Trip_Stat,RPCM_N1
4B_A_Undvolt_Trip_Aw
aitg_Rcvy,
RPCM_N14B_A_Undvol
t_Trip

nominal

Trip

EPS

RPCM N14B_C Loss of Comm -
NOD1

NOD1

RPCM N14B_C

M1DS47MDX107U

18

Intgrtn_Ctr
N1PNO7FC0617U

Static

Incre-
menting

EPS

RPCM N14B_B Loss of Comm -
NOD1

NOD1

RPCM N14B B

M1DS47MDX108U

19

Intgrtn_Ctr
N1PNO6FC0617U

Static

Incre-
menting
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NCS C&W EVENT TABLE

Limit Location
Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
RPCM N14B_A Loss of Comm - Intgrtn_Ctr Incre-
EPS [NOD1 A NOD1 |[RPCM N14B_A [M1DS47MDX109U | 20 |N1PNO5FC0617U Static menting
RPCM_N13B_C_RPC_
XX_Trip_Stat,RPCM_N1
3B_C_Undvolt_Trip_Aw
aitg_Rcvy,
RPCM_N13B_C_Undvol
EPS |RPCM N13B_C Trip - NOD1 A NOD1 |RPCM N13B_C [M1DS48MDX102U | 81 |t Trip nominal | Trip
RPCM_N13B_B_RPC_
XX_Trip_Stat,RPCM_N1
3B_B_Undvolt_Trip_Aw
aitg_Rcvy,
RPCM_N13B_B_Undvol
EPS |RPCM N13B_B Trip - NOD1 A NOD1 |RPCM N13B B [M1DS48MDX103U | 82 |t Trip nominal | Trip
RPCM_N13B_A_RPC_
XX_Trip_Stat,RPCM_N1
3B_A_Undvolt_Trip_Aw
aitg_Rcvy,
RPCM_N13B_A_Undvol
EPS |RPCM N13B_A Trip - NOD1 A NOD1 |RPCM N13B_A [M1DS48MDX104U | 83 |t Trip nominal | Trip
RPCM N13B_C Loss of Comm - Intgrtn_Ctr Incre-
EPS [NOD1 A NOD1 |RPCM N13B_C [M1DS48MDX107U | 86 |N1PNO3FC0617U Static menting
RPCM N13B_B Loss of Comm - Intgrtn_Ctr Incre-
EPS [NOD1 A NOD1 |RPCM N13B_B [M1DS48MDX108U | 87 |N1PNO2FC0617U Static menting
RPCM N13B_A Loss of Comm - Intgrtn_Ctr Incre-
EPS [NOD1 A NOD1 |RPCM N13B_A [M1DS48MDX109U | 88 |N1PNO1FC0617U Static menting
EPS |SPDA Z13B Heater A Failed - Z1 A Z1 |HTR M1DS47MDX400U | 56 3A +
EPS |[SPDA Z14B Heater A Failed - Z1 A Z1 |HTR M1DS47MDX401U | 57 3A +
EPS |SPDA Z13B Heater B Failed - Z1 A Z1 |HTR M1DS48MDX410U | 134 3A +
EPS |SPDA Z14B Heater B Failed - Z1 A Z1 |HTR M1DS48MDX411U | 135 3A +
EPS |RPCM Z14B_B Loss of Comm - Z1 A Z1 |RPCMZ14B_B |M1DP47MDX200U [ 176 3A +
EPS |RPCM Z14B_A Loss of Comm - Z1 A Z1 |RPCMZ14B A |M1DP47MDX201U [ 177 3A +
EPS |RPCM Z13B_B Loss of Comm - Z1 A Z1 |RPCMZ13B_B |M1DP47MDX205U [ 181 3A +
EPS |RPCM Z13B_A Loss of Comm - Z1 A Z1 |RPCMZ13B_ A |M1DP47MDX206U [ 182 3A +
EPS |RPCM Z14B_B Trip - Z1 A Z1 |RPCMZ14B_ B |M1DP47MDX300U [ 192 3A +
EPS |RPCM Z14B_A Trip - Z1 A Z1 |RPCMZ14B A |M1DP47MDX301U [ 193 3A +
EPS |RPCM Z13B_B Trip - Z1 A Z1 |RPCMZ13B_B |M1DP47MDX305U [ 197 3A +
EPS |RPCM Z13B_A Trip - Z1 A Z1 |RPCMZ13B A |M1DP47MDX306U [ 198 3A +
RPCM
EPS |RPCM LAB1D1 F A Trip - Lab A LAB |LAB1D1 F A M1DS47MDX100U 11 3A +
EPS |RPCM LF_A Trip - Lab A LAB |RPCMLF_A M1DS47MDX101U 12 3A +
RPCM LAB1D1_F_A Loss of Comm - RPCM
EPS |Lab A LAB |LAB1D1 _F A M1DS47MDX105U 16 3A +
EPS |RPCM LF_A Loss of Comm - Lab A LAB |RPCMLF_A M1DS47MDX106U 17 3A +
RPCM
EPS |RPCM LAB1D5_A A Trip - Lab A LAB |LAB1D5 A A M1DS48MDX100U | 79 3A +
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NCS C&W EVENT TABLE

Limit Location
Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
EPS |RPCM LA A Trip - Lab A LAB |RPCM LA A M1DS48MDX101U | 80 3A +
RPCM LAB1D5_A_A Loss of Comm - RPCM
EPS |Lab A LAB |LAB1D5 A A M1DS48MDX105U | 84 3A +
EPS |RPCM LA _A Loss of Comm - Lab A LAB |RPCM LA A M1DS48MDX106U | 85 3A +
CBM Rapid Safing Fails
SNM |CBM-Rapid-Safing-Failure - NOD1 C NOD1 |CBM M1DP47MDX112U | 172 |to complete. Normal |Tripped 2A +
CBM-Rapid-Safing-in-Progress - CBM Rapid Safing
SNM |NOD1 C NOD1 |CBM M1DP47MDX113U [ 173 |command issued. Normal |Tripped 2A +
CBM FORWARD Primary RT Fail - MDM to RT
SNM |NOD1 A NOD1 |CBM M1DS47MDX006U 1 |Communication Failure Normal |Tripped 2A +
MDM to RT
SNM |CBM PORT Primary RT Fail - NOD1 A NOD1 |CBM M1DS47MDX007U 2 |Communication Failure Normal |Tripped 2A +
MDM to RT
SNM |CBM DECK Primary RT Fail - NOD1 A NOD1 |CBM M1DS47MDX008U 3 |Communication Failure Normal |Tripped 2A +
CBM STARBOARD Primary RT Fail - MDM to RT
SNM |NOD1 A NOD1 |CBM M1DS47MDX009U 4 |Communication Failure Normal |Tripped 2A +
MDM to RT
SNM |CBM ZENITH Primary RT Fail - NOD1| A NOD1 |CBM M1DS47MDX010U 5 |Communication Failure Normal |Tripped 2A +
CBM FORWARD Secondary RT Fail - MDM to RT
SNM |NOD1 A NOD1 |CBM M1DS48MDX005U 68 |Communication Failure Normal |Tripped 2A +
CBM PORT Secondary RT Fail - MDM to RT
SNM |NOD1 A NOD1 |CBM M1DS48MDX006U 69 |Communication Failure Normal |Tripped 2A +
CBM DECK Secondary RT Fail - MDM to RT
SNM |NOD1 A NOD1 |CBM M1DS48MDX007U 70 |Communication Failure Normal |Tripped 2A +
CBM STARBOARD Secondary RT MDM to RT
SNM |Failure - NOD1 A NOD1 |CBM M1DS48MDX008U 71 |Communication Failure Normal |Tripped 2A +
CBM ZENITH Secondry RT Fail - MDM to RT
SNM |NOD1 A NOD1 |CBM M1DS48MDX009U 72 |Communication Failure Normal |Tripped 2A +
TCS [Node 1 Heater 1A Failed - Node 1 A NOD1 |HTR M1DS47MDX302U | 42
TCS [Node 1 Heater 2A Failed - Node 1 A NOD1 |HTR M1DS47MDX303U | 43
TCS [Node 1 Heater 3A Failed - Node 1 A NOD1 |HTR M1DS47MDX304U | 44
TCS [Node 1 Heater 4A Failed - Node 1 A NOD1 |HTR M1DS47MDX305U | 45
TCS [Node 1 Heater 5A Failed - Node 1 A NOD1 |HTR M1DS47MDX306U | 46
TCS [Node 1 Heater 6A Failed - Node 1 A NOD1 |HTR M1DS47MDX307U | 47
TCS [Node 1 Heater 7A Failed - Node 1 A NOD1 |HTR M1DS47MDX308U | 48
TCS [Node 1 Heater 8A Failed - Node 1 A NOD1 |HTR M1DS47MDX309U | 49
TCS [Node 1 Heater 9A Failed - Node 1 A NOD1 |HTR M1DS47MDX310U | 50
TCS [PMA1 Heater 1A Failed - PMA1 A PMA1 |HTR M1DS47MDX311U | 51
TCS [PMA1 Heater 3A Failed - PMA1 A PMA1 |HTR M1DS47MDX313U | 53
TCS [PMA1 Heater 4A Failed - PMA1 A PMA1 |HTR M1DS47MDX314U | 54
TCS [PMA1 Heater 5A Failed - PMA 1 A PMA1 |HTR M1DS47MDX315U | 55
TCS [Cupola Win Heater 7A Failed - Cupola| A CUP |HTR M1DS48MDX304U | 111
TCS [Cupola Win Heater 7B Failed - Cupola| A CUP |HTR M1DS48MDX305U | 112
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NCS C&W EVENT TABLE

Limit Location

Event Analog Analog Discrete |Discrete |PPL ID and/or| Flight
System [Message Text Class | Element[SubSystem P2 PUI Code [Event Driver Limit Low [Limit High |Value 0= [Value 1= |Cmd Effectivity
TCS |Cupola Win Heater 1A Failed - Cupola| A CUP |HTR M1DS48MDX306U | 113
TCS |Cupola Win Heater 2A Failed - Cupola| A CUP |HTR M1DS48MDX307U | 114
TCS |Cupola Win Heater 3A Failed - Cupola| A CUP |HTR M1DS48MDX308U | 115
TCS |Cupola Win Heater 4A Failed - Cupola| A CUP |HTR M1DS48MDX309U | 116
TCS |Cupola Win Heater 5A Failed - Cupola| A CUP |HTR M1DS48MDX310U | 117
TCS |Cupola Win Heater 6A Failed - Cupola| A CUP |HTR M1DS48MDX311U | 118
TCS [Node 1 Heater 1B Failed - Node 1 A NOD1 [HTR M1DS48MDX312U | 120
TCS [Node 1 Heater 2B Failed - Node 1 A NOD1 [HTR M1DS48MDX313U | 121
TCS [Node 1 Heater 3B Failed - Node 1 A NOD1 [HTR M1DS48MDX314U | 122
TCS [Node 1 Heater 4B Failed - Node 1 A NOD1 [HTR M1DS48MDX315U | 123
TCS [Node 1 Heater 5B Failed - Node 1 A NOD1 [HTR M1DS48MDX400U | 124
TCS [Node 1 Heater 6B Failed - Node 1 A NOD1 [HTR M1DS48MDX401U | 125
TCS [Node 1 Heater 7B Failed - Node 1 A NOD1 [HTR M1DS48MDX402U | 126
TCS [Node 1 Heater 8B Failed - Node 1 A NOD1 [HTR M1DS48MDX403U | 127
TCS [Node 1 Heater 9B Failed - Node 1 A NOD1 [HTR M1DS48MDX404U | 128
TCS [PMAL Heater 1B Failed - PMA1 A PMAl |HTR M1DS48MDX405U | 129
TCS [PMAL Heater 2B Failed - PMA1 A PMAl |HTR M1DS48MDX406U | 130
TCS [PMAL1 Heater 3B Failed - PMA1 A PMAl |HTR M1DS48MDX407U | 131
TCS [PMAL Heater 5B Failed - PMA1 A PMAl |HTR M1DS48MDX409U | 133
TCS [PMAS3 Heater 1A Failed - PMA3 A PMA3 |HTR M1DS48MDX500U | 136
TCS [PMAS3 Heater 2A Failed - PMA3 A PMA3 |HTR M1DS48MDX501U | 137
TCS [PMAS3 Heater 3A Failed - PMA3 A PMA3 |HTR M1DS48MDX502U | 138
TCS [PMAS3 Heater 4A Failed - PMA3 A PMA3 |HTR M1DS48MDX503U | 139
TCS [PMAS3 Heater 5A Failed - PMA3 A PMA3 |HTR M1DS48MDX504U | 140
TCS [PMAS3 Heater 1B Failed - PMA3 A PMA3 |HTR M1DS48MDX505U | 141
TCS [PMAS3 Heater 2B Failed - PMA3 A PMA3 |HTR M1DS48MDX506U | 142
TCS [PMAS3 Heater 3B Failed - PMA3 A PMA3 |HTR M1DS48MDX507U | 143
TCS [PMAS3 Heater 4B Failed - PMA3 A PMA3 |HTR M1DS48MDX508U | 144
TCS [PMAS3 Heater 5B Failed - PMA3 A PMA3 |HTR M1DS48MDX509U | 145
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N1-1 MDM Channel Assignments

Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation

HX Lab LT-A Inl V Norm Fl Pos Lab LT-A HX Inlet Byp VIv Norm Flow Pos Ind |N1-1 |A09 DIO |SL0O2[{CHO00 A Lab ECLSS 5A 12A
HX Lab LT-A Inl V Byp FI Pos Lab LT-A HX Inlet Byp VIv Byp Flow Pos N1-1 |A09 DIO [SL02|CHO01 A Lab ECLSS 5A 12A
HX Lab LT-A Out V Open Pos Lab LT-A HX Qutlet IsIn/RIf Vlv Open Pos Ind  |[N1-1 |AQ9 DIO [SL02|CH02 B Lab ECLSS 5A 12A
HX Lab LT-A Out V Cls Pos Lab LT-A HX QOutlet IsIn/RIf Viv Cls Pos Ind N1-1 JAO09 DIO |SLO2[{CHO03 B Lab 5A 12A
Smk Det N1-1 Bit Enbl Node-1 Smk Det-1 Bit Enbl N1-1 |AO09 DIO |SLO2[{CH04 B Node-1 2A AC
VAV Dmpr N1-N1 EnableCmd Node-1 Air Mix VIv Enable Cmd N1-1 [AQ09 DIO [SL0O2|CHO05 A Node-1 [ ECLSS 2A AC
IMV Fan N1-Aft Rtn On/Off Cmd Node-1 Aft IMV Fan On/Off Cmd N1-1 |A09 DIO |SL02|CHO06 A Node-1 | ECLSS 2A AC
Cab Vent Fan N1 On/Off Cmd Node-1 Cabin Fan On/Off Cmd N1-1 |A09 DIO [SL02|CHO07 A Node-1 | ECLSS 2A AC
TWV N1-1 Pos A Node-1 3-Way SDS Viv-1 Pos A N1-1 |A09 DIO |SL02|CHO08 A Node-1 ? 2A AC
TWV N1-1 Pos B Node-1 3-Way SDS Viv-1 Pos B N1-1 |A09 DIO [SL02|CH09 A Node-1 ? 2A AC
TWV N1-2 Pos A Node-1 3-Way SDS VIv-2 PosA N1-1 JAO09 DIO |SLO2|{CH10 B Node-1 ? 2A AC
TWV N1-2 Pos B Node-1 3-Way SDS VIv-2 Pos B N1-1 JAO09 DIO |SLO2|CH11 B Node-1 ? 2A AC
TWV N1-3 Pos A Node-1 3-Way SDS VIv-3 Pos A N1-1 JAO09 DIO |SLO2|CH12 B Node-1 ? 2A AC
TWV N1-3 Pos B Node-1 3-Way SDS VIv-3 Pos B N1-1 JAO09 DIO |SLO2[CH13 A Node-1 ? 2A AC
TWV N1-4 Pos A Node-1 3-Way SDS Vv 4 PosA N1-1 |AO09 DIO |SLO2|{CH14 A Node-1 ? 2A AC
TWV N1-4 Pos B Node-1 3-Way SDS VIv-4 Pos B N1-1 |AO09 DIO |SLO2[CH15 A Node-1 ? 2A AC
IMV V N1-Aft Rtn Cls Pos Node-1 Aft Rtn IMV Viv Cls Pos N1-1 JAO09 DIO |SLO2[CH16 A Node-1 [ ECLSS 2A AC
IMV V N1-Aft Rtn Enbl Cmd Node-1 Aft Rtn IMV VIv Enable Cmd N1-1 |AO09 DIO |SLO2|CH17 A Node-1 [ ECLSS 2A AC
IMV V N1-Aft Rtn Open Pos Node-1 Aft Rtn IMV VIv Open Pos N1-1 |A09 DIO |SL02|CH18 B Node-1 | ECLSS 2A AC
IMV V N1-Aft Sply Open Pos Node-1 Aft Sply IMV VIv Open Pos N1-1 |A09 DIO [SL02|CH19 B Node-1 | ECLSS 2A AC
IMV V N1-Aft Sply Cls Pos Node-1 Aft Sply IMV Vv Cls Pos N1-1 |A09 DIO [SL02|CH20 B Node-1 | ECLSS 2A AC
IMV V N1-Aft Sply Enbl Cmd Node-1 Aft Sply IMV VIv Enable Cmd N1-1 |A09 DIO [SL02|CH21 A Node-1 | ECLSS 2A AC
IMV V N1-Port Sply Open Pos Node-1 Port Sply IMV VIv Open Pos N1-1 |A09 DIO |SL0O2|CH22 A Node-1 [ ECLSS 2A AC
IMV V N1-Port Sply Cls Pos Node-1 Port Sply IMV VIv Cls Pos N1-1 |A09 DIO |SL02|CH23 A Node-1 | ECLSS 2A AC
IMV V N1-Port Sply Enbl Cmd Node-1 Port Sply IMV VIv Enable Cmd N1-1 |A09 DIO |SL02|CH24 A Node-1 | ECLSS 2A AC
IMV V N1-Stbd Rtn Enbl Cmd Node-1 Stbd Rtn IMV VIv Enable Cmd N1-1 |A09 DIO |SL02|CH25 A Node-1 | ECLSS 2A AC
IMV V N1-Stbd Rtn Open Pos Node-1 Stbd Rtn IMV VIv Open Pos N1-1 |A09 DIO |SL02|CH26 B Node-1 | ECLSS 2A AC
IMV V N1-Stbd Rtn Cls Pos Node-1 Stbd Rtn IMV Vv Cls Pos N1-1 |A09 DIO [SL02|CH27 B Node-1 | ECLSS 2A AC
IMV V N1-Stbd Sply Open Pos Node-1 Stbd Sply IMV VIv Open Pos N1-1 |A09 DIO |SL02|CH28 B Node-1 | ECLSS 2A AC
IMV V N1-Stbd Sply Cls Pos Node-1 Stbd Sply IMV Vv Cls Pos N1-1 |A09 DIO [SL02|CH29 A Node-1 | ECLSS 2A AC
IMV V N1-Stbd Sply Enbl Cmd Node-1 Stbd Sply IMV VIv Enable Cmd N1-1 |A09 DIO |SL02|CH30 A Node-1 | ECLSS 2A AC
SPARE SPARE N1-1 |A09 DIO |SL02|CH31 [SPARE| SPARE [ SPARE

SSMDM N1-2 Htr Pwr MDM PMAI-2 Htr Pwr N1-1 |AO5 SDO |SLO3|CHO0 | n/a | PMA-1 TCS 2A AC
HX Lab LT-A Inl V Norm FI Cmd Lab LT-A HX Inlet Byp VIv Norm Flow Cmd N1-1 |AO5 SDO [SL0O3|CHO1 n/a Lab ECLSS 5A 12A
HX Lab LT-A Inl V Byp FI Cmd Lab LT-A HX Inlet Byp VIv Byp Flow Cmd N1-1 |AO5 SDO |SLO3|CH02 | n/a Lab ECLSS 5A 12A
HX Lab LT-A Out V Open Cmd Lab LT-A HX Outlet IsIn/RIf VIv Open Cmd N1-1 |AO5 SDO |SLO3|CHO03 | n/a Lab ECLSS 5A 12A
HX Lab LT-A Out V Cls Cmd Lab LT-A HX Outlet IsIn/RIf VIv Cls Cmd N1-1 |AO5 SDO |SLO3|CHO04 | n/a Lab ECLSS 5A 12A
TWV N1-1 Solenoid Cmd Node-1 3-Way SDS VIv-1 Solenoid Cmd N1-1 |AO5 SDO [SL0O3|CHO05 n/a | Node-1 ? 2A AC
TWV N1-1 Latch Cmd Node-1 3-Way SDS VIv-1 Latch Cmd N1-1 |AO5 SDO |SLO3|CHO06 | n/a | Node-1 ? 2A AC
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N1-1 MDM Channel Assignments

Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation
TWV N1-2 Solenoid Cmd Node-1 3-Way SDS VIv-2 Solenoid Cmd N1-1 [AQ05 SDO |SLO3[CHO07 n/a | Node-1 ? 2A AC
TWV N1-2 Latch Cmd Node-1 3-Way SDS VIv-2 Latch Cmd N1-1 [AQ05 SDO |SLO3[CHO08 | n/a | Node-1 ? 2A AC
TWV N1-3 Solenoid Cmd Node-1 3-Way SDS VIv-3 Solenoid Cmd N1-1 [AQ05 SDO |[SLO3[CH09 n/a | Node-1 ? 2A AC
TWV N1-3 Latch Cmd Node-1 3-Way SDS VIv-3 Latch Cmd N1-1 [AQ05 SDO |SLO3[CH10 | n/a | Node-1 ? 2A AC
TWV N1-4 Solenoid Cmd Node-1 3-Way SDS VIv-4 Solenoid Cmd N1-1 [AQ05 SDO |SLO3[CH11 n/a | Node-1 ? 2A AC
TWV N1-4 Latch Cmd Node-1 3-Way SDS VIv-4 Latch Cmd N1-1 [AQ05 SDO |SLO3[CH12 n/a | Node-1 ? 2A AC
SPARE SPARE N1-1 JAO5 SDO [SL0O3|CH13 n/a | SPARE | SPARE
SPARE SPARE N1-1 JAO5 SDO [SL0O3|CH14 n/a | SPARE | SPARE
SPARE SPARE N1-1 JAO5 SDO [SLO3|CH15 n/a | SPARE | SPARE
SPARE SPARE N1-1 JAO5 SDO [SLO3|CH16 n/a | SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO0 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO1 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO02 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO03 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH04 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO5 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO06 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO7 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CHO08 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH09 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH10 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH11 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH12 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH13 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH14 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH15 |SPARE| SPARE | SPARE
Psiv APAS PMA2 Cap PIngr L-1 Pos PMA-2 Passive APAS Capture Plunger N1-1 (Al0 DIO ([SLO4|CH16 A PMA-2 [ OSO 2A 5A
Long-1 Pos
Psiv APAS PMA2 Cap PIngr S-1 Pos PMA-2 Passive APAS Capture Plunger N1-1 |A10 DIO |SLO4|CH17 A PMA-2 0SO 2A 5A
Short-1 Pos
Psiv APAS PMA2 Dep PIngr-1 Pos PMA-2 Passive APAS Departure Plunger-1 N1-1 [Al10 DIO [SL04|CH18 B PMA-2 [ OSO 2A 5A
Psiv APAS PMA2 Intf Sealed-1 Pos PMA-2 Passive APAS Interface Sealed-1 Pos  |[N1-1 |A10 DIO |SL04|CH19 B PMA-2 | OSO 2A 5A
SPARE SPARE N1-1 |Al10 DIO |SLO4|CH20 |SPARE| SPARE | SPARE
GNC Moding Ind PMA2 Active ACS Ind PMA-2 Talkback Panel Active ACS Ind Cmd-1 |N1-1 |A10 DIO ([SL04|CH21 A PMA-2 MCS 2A 5A
Cmd-1
GNC Moding Ind PMA2 Free Drift Ind PMA-2 Talkback Panel Free Drift Ind Cmd-1 N1-1 |Al10 DIO [SLO4|CH22 A PMA-2 MCS 2A 5A
Cmd-1
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N1-1 MDM Channel Assignments

Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation
Psiv APAS PMA3 Cap PIngr L-1 Pos PMA-3 Passive APAS Capture Plunger N1-1 (Al0 DIO ([SL04|CH23 A PMA-3 [ OSO 3A 16A
Long-1 Pos
Psiv APAS PMAS3 Cap PIngr S-1 Pos PMA-3 Passive APAS Capture Plunger N1-1 |A10 DIO |SL04|CH24 A PMA-3 0SO 3A 16A
Short-1 Pos
Psiv APAS PMA3 Dep PIngr-1 Pos PMA-3 Passive APAS Departure Plunger-1 Pos |[N1-1 |A10 DIO ([SL04|CH25 A PMA-3 [ OSO 3A 16A
Psiv APAS PMAS3 Intf Sealed-1 Pos PMA-3 Passive APAS Interface Sealed-1 Pos |N1-1 |A10 DIO [SL04|CH26 B PMA-3 [ OSO 3A 16A
SPARE SPARE N1-1 |Al0 DIO |SL04|CH27 |SPARE
SPARE SPARE N1-1 |Al0 DIO |SL04|CH28 |SPARE
GNC Moding Ind PMA3 Active ACS Ind PMA-3 Talkback Panel Active ACS Ind Cmd-1 |N1-1 |A10 DIO |SL04|CH29 A PMA-3 | MCS 2A 5A
Cmd-1
GNC Moding Ind PMAS3 Free Dirift Ind PMA-3 Talkback Panel Free Drift Ind Cmd-1 N1-1 (Al0 DIO ([SLO4|CH30 A PMA-3 [ MCS 2A 5A
Cmd-1
SPARE SPARE N1-1 |Al0 DIO |SL04|CH31 |SPARE
VAV Cont N1-N1 Exc Node-1 Air Mix Rheostat Exc N1-1 |AO4 LLA |SLO5|CHOO0 A Node-1 | ECLSS 2A AC
VAV Cont N1-N1 Pos Node-1 Air Mix Rheostat Pos N1-1 |AO4 LLA |SLO5|CHO1 B Node-1 | ECLSS 2A AC
Smk Det N1-1 Scatter Meas Node-1 Smk Det-1 Scatter Meas N1-1 [A04 LLA [SLO5|CHO02 B Node-1 [ ECLSS 2A AC
Smk Det N1-1 Obscuration Meas Node-1 Smk Det-1 Obscuration Meas N1-1 [A04 LLA [SLO5|CH03 A Node-1 [ ECLSS 2A AC
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH04 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CHO5 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CHO06 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CHO7 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CHO08 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH09 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH10 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH11 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH12 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH13 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH14 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH15 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH16 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH17 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH18 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH19 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH20 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH21 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH22 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH23 |SPARE| SPARE | SPARE
SPARE SPARE N1-1 |AO4 LLA |SLO5|CH24 |SPARE| SPARE | SPARE
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N1-1 MDM Channel Assignments

Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH25 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH26 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH27 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH28 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH29 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH30 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO4 LLA |SLO5|CH31 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CHO0 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CHO1 [SPARE| SPARE | SPARE

VAV Dmpr N1-N1 Pos Cmd Node-1 Air Mix VIlv Pos Cmd N1-1 [All AIO |SL06|CHO02 B Node-1 [ ECLSS 2A AC
Cab Vent Fan N1 Speed Cmd Node-1 Cabin Fan Speed Cmd N1-1 [All AIO [SL06|CHO03 A Node-1 [ ECLSS 2A AC
IMV V N1-Aft Rtn Speed Cmd Node-1 Aft Rtn IMV VIv Speed Cmd N1-1 [All AIO |SL06|CHO04 B Node-1 [ ECLSS 2A AC
IMV V N1-Aft Sply Speed Cmd Node-1 Aft Sply IMV VIv Speed Cmd N1-1 [All AIO |SL06|CHO05 A Node-1 [ ECLSS 2A AC
IMV V N1-Port Sply Speed Cmd Node-1 Port Sply IMV VIv Speed Cmd N1-1 [All AIO |[SL06|CHO06 A Node-1 [ ECLSS 2A AC
IMV V N1-Stbd Rtn Speed Cmd Node-1 Stbd Rtn IMV VIv Speed Cmd N1-1 [All AIO |SL06|CHO07 B Node-1 [ ECLSS 2A AC
IMV V N1-Sthd Sply Speed Cmd Node-1 Sthd Sply IMV VIv Speed Cmd N1-1 [All AIO |SL06|CHO08 B Node-1 [ ECLSS 2A AC
SPARE SPARE N1-1 [All AIO |SL06|CH09 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH10 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH11 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH12 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH13 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH14 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH15 [SPARE| SPARE | SPARE

SPARE SPARE N1-1 [All AIO |SL06|CH16 [SPARE| SPARE | SPARE

HX Lab LT-A Out RTD Meas Lab LT-A HX Outlet RTD Meas N1-1 |AO3 LLA |SLO7|[CHOO A Lab TCS 5A 12A
Pri Struct N1 RTD Zone 1-1 Meas Node-1 Shell Zone-1 RTD-1 Meas N1-1 |AO3 LLA |SL0O7|CHO1 B Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 1-3 Meas Node-1 Shell Zone-1 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CHO02 B Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 2-1 Meas Node-1 Shell Zone-2 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CHO03 A Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 3-1 Meas Node-1 Shell Zone-3 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CHO04 B Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 3-3 Meas Node-1 Shell Zone-3 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CHO5 A Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 4-1 Meas Node-1 Shell Zone-4 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CHO06 A Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 5-1 Meas Node-1 Shell Zone-5 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CHO7 B Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 5-3 Meas Node-1 Shell Zone-5 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CHO08 B Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 6-1 Meas Node-1 Shell Zone-6 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH09 A Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 6-3 Meas Node-1 Shell Zone-6 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CH10 A Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 7-1 Meas Node-1 Shell Zone-7 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH11 B Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 7-3 Meas Node-1 Shell Zone-7 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CH12 A Node-1 TCS 2A AC
Pri Struct N1 RTD Zone 8-1 Meas Node-1 Shell Zone-8 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH13 B Node-1 TCS 2A AC
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N1-1 MDM Channel Assignments

Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation

Pri Struct N1 RTD Zone 9-1 Meas Node-1 Shell Zone-9 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH14 B Node-1 TCS 2A AC
SPARE SPARE N1-1 |AO3 LLA |SLO7|CH15 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO3 LLA |SLO7|CH16 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |AO3 LLA |SLO7|CH17 |SPARE| SPARE | SPARE

Pri Struct N2 RTD Zone 1-1 Meas Node-2 Shell Zone-1 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH18 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 2-1 Meas Node-2 Shell Zone-1 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CH19 B Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 9-1 Meas Node-2 Shell Zone-2 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH20 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 3-2 Meas Node-2 Shell Zone-3 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH21 B Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 5-1 Meas Node-2 Shell Zone-3 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CH22 B Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 6-1 Meas Node-2 Shell Zone-4 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH23 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 7-1 Meas Node-2 Shell Zone-5 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH24 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 1-3 Meas Node-2 Shell Zone-5 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CH25 B Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 2-2 Meas Node-2 Shell Zone-6 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH26 B Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 9-2 Meas Node-2 Shell Zone-6 RTD-3 Meas N1-1 |AO3 LLA |SLO7|CH27 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 3-4 Meas Node-2 Shell Zone-7 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH28 B Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 5-3 Meas Node-2 Shell Zone-7 RTD-3 Meas N1-1 |AO3 LLA |SL0O7|CH29 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 6-3 Meas Node-2 Shell Zone-8 RTD-1 Meas N1-1 |AO3 LLA |SL0O7|CH30 A Node-2 TCS 10A 10A
Pri Struct N2 RTD Zone 7-3 Meas Node-2 Shell Zone-9 RTD-1 Meas N1-1 |AO3 LLA |SLO7|CH31 B Node-2 TCS 10A 10A
VAV Dmpr N1-N1 Pos Fdbk Node-1 Air Mix VIv Pos Fdbk N1-1 |Al2 HLA |SL08|CHO00 A Node-1 [ ECLSS 2A AC
IMV Fan N1-Aft Rtn Speed Fdbk Node-1 Aft IMV Fan Speed Fdbk N1-1 [Al12 HLA [SL08|CHO1 B Node-1 [ ECLSS 2A AC
Cab Vent Fan N1 Speed Fdbk Node-1 Cabin Fan Speed Fdbk N1-1 [Al12 HLA [SL08|CHO02 B Node-1 [ ECLSS 2A AC
Cab Vent Fan N1 Diff Press Xdcr Meas Node-1 Cabin Fan Diff Press Xdcr Meas N1-1 |Al12 HLA |SL0O8|CHO03 A Node-1 [ ECLSS 2A AC
SPARE SPARE N1-1 |Al2 HLA |SL08|CH04 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CHO5 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CHO06 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CHO7 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH08 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SLO8|CH09 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SLO8|CH10 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SLO8|CH11 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH12 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH13 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH14 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH15 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH16 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH17 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH18 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SLO8|CH19 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al2 HLA |SL08|CH20 |SPARE| SPARE | SPARE
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Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation

SPARE SPARE N1-1 |A12 HLA |SLO8|CH21 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH22 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH23 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH24 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH25 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH26 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH27 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |Al12 HLA |SLO8|CH28 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH29 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH30 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A12 HLA |SLO8|CH31 |SPARE| SPARE | SPARE

SSMDM N1-2 RTD Meas MDM PMA1-2 RTD Meas N1-1 |A02 LLA |SLO9{CHO00 A PMA-2 TCS 2A AC
Press Shl PMA1 RTD-1 Meas PMA-1 Shell RTD-1 Meas N1-1 |A02 LLA |SLO9|CHO1 B PMA-1 TCS 2A AC
Press Shl PMA1 RTD-2 Meas PMA-1 Shell RTD-2 Meas N1-1 |A02 LLA |SLO9|CHO02 B PMA-1 TCS 2A AC
Press Shl PMA1 RTD-3 Meas PMA-1 Shell RTD-3 Meas N1-1 |A02 LLA |SLO9{CHO03 A PMA-1 TCS 2A AC
Press ShIPMA1 RTD 4 Meas PMA-1 Shell RTD 4 Meas N1-1 |A02 LLA |SLO9[{CHO04 B PMA-1 TCS 2A AC
Press Shl PMA1 RTD-5 Meas PMA-1 Shell RTD-5 Meas N1-1 |A02 LLA |SLO9[{CHO05 A PMA-1 TCS 2A AC
Psiv APAS PMA2 Htch RTD-1 Meas PMA-2 APAS Hatch RTD-1 Meas N1-1 |A02 LLA |SLO9[{CHO06 A PMA-2 TCS 2A 5A
Psiv APAS PMA2 Htch RTD-2 Meas PMA-2 APAS Hatch RTD-2 Meas N1-1 |A02 LLA |SLO9|CHO7 B PMA-2 TCS 2A 5A
Psiv APAS PMA2 Htch RTD-3 Meas PMA-2 APAS Hatch RTD-3 Meas N1-1 |A02 LLA |SLO9[{CHO08 B PMA-2 TCS 2A 5A
Psiv APAS PMA2 Htch RTD 4 Meas PMA-2 APAS Hatch RTD 4 Meas N1-1 |A02 LLA |SLO9|CH09 A PMA-2 TCS 2A 5A
SPARE SPARE N1-1 |A02 LLA |SLO9|CH10 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH11 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH12 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH13 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH14 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH15 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH16 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH17 |SPARE| SPARE | SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH18 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH19 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH20 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH21 |SPARE| SPARE | SPARE

CMGEA-2 RTD-1 Meas CMGEA-2 RTD-1 Meas N1-1 |A02 LLA |SLO9|CH22 B ITC-Z1 ? ? ?
CMGEA-2 RTD-2 Meas CMGEA-2 RTD-2 Meas N1-1 |A02 LLA |SLO9|CH23 A ITC-Z1 ? ? ?
CMGEA-3 RTD-1 Meas CMGEA-3 RTD-1 Meas N1-1 |A02 LLA |SLO9[{CH24 A ITC-Z1 ? ? ?
CMGEA-3 RTD-2 Meas CMGEA-3 RTD-2 Meas N1-1 |A02 LLA |SLO9[CH25 B ITC-Z1 ? ? ?
SPARE SPARE N1-1 |A02 LLA |SLO9|CH26 |SPARE| SPARE [ SPARE

SPARE SPARE N1-1 |A02 LLA |SLO9|CH27 |SPARE| SPARE | SPARE
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N1-1 MDM Channel Assignments

Name Description MDM [Card [Card [Slot [Chanl |Chanl |ISS OPS Flight Flight
Refdes [Type [No. [No. Type |Element |Position |Activation [Deactivation
SPDA Z1-3B Util Rail RTD-1 Meas SPDA Z1-3B Util Rail RTD-1 Meas N1-1 |A02 LLA |SLO9|CH28 B ITC-Z1 TCS 3A AC
SPARE SPARE N1-1 |A02 LLA |SLO9|CH29 |SPARE| SPARE [ SPARE
SPARE SPARE N1-1 |A02 LLA |SLO9|CH30 |SPARE| SPARE [ SPARE
SPDA Z1-4B Util Rail RTD-2 Meas SPDA Z1-4B Util Rail RTD-2 Meas N1-1 |A02 LLA |SLO9|CH31 B ITC-Z1 TCS 3A AC
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N1-2 MDM Channel Assignements

Name Description MDM |Card [Card |Slot [Chanl [Chanl |ISS OPS Flight Flight
Refdes |Type [No. |No. Type |Element |Position |Activation [Deactivation

HX Lab MT-B IN1 V Norm FI Pos Lab MT-B HX Inlet Byp VIv Norm Flow Pos Ind |N1-2 |AQ9 DIO [SLO2 |CHOO A LAB TCS 5A 12A
HX Lab MT-B IN1 V Byp FI Cmd Lab MT-B HX Inlet Byp VIv Byp Flow Pos Ind N1-2 [A09 DIO |SLO2 [CHO1 A LAB TCS 5A 12A
HX Lab MT-B Out V Open Pos Lab MT-B HX Quitlet IsIn/RIf VIv Open Pos Ind  |[N1-2 |AQ9 DIO [SLO2 |CH02 B LAB TCS 5A 12A
HX Lab MT-B Out V Cls Pos Lab MT-B HX Outlet IsIn/RIf VIv ClIs Pos Ind N1-2 [A09 DIO |SLO2 [CHO3 B LAB TCS 5A 12A
Smk Det N2-1 Bit Enbl Node-1 Smk Det-2 Bit Enbl N1-2 [A09 DIO |SLO2 [CHO4 B Node-1 | TCS 2A AC
VAV Dmpr N1-CU Enbl Cmd Cupola Air Mix VIv Enable Cmd N1-2 [A09 DIO [SLO2 |CHO05 A Node-1 | ECLSS 2A AC
IMV Fan N1-Port Sply On/Off Cmd Node-1 Port IMV Fan On/Off Cmd N1-2 [A09 DIO [SLO2 |CHO06 A Node-1 | ECLSS 2A AC
IMV Fan N1-Stbd Rtn On/Off Cmd Node-1 Stbd IMV Fan On/Off Cmd N1-2 [A09 DIO |SLO2 [CHO7 A Node-1 | ECLSS 2A AC
Spare Spare N1-2 |A09 DIO |SLO2 |CHO8 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CHO9 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH10 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH11 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH12 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH13 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH14 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH15 | Spare | Spare | Spare

IMV V N1-Fwd Rtn Open Pos Node-1 Fwd Rtn IMV VIv Cls Pos N1-2 [A09 DIO [SLO2 |CH16 A Node-1 | ECLSS 2A AC
IMV V N1-Fwd Rtn Enbl Cmd Node-1 Fwd Rtn IMV VIv Enbl Cmd N1-2 [A09 DIO |SLO2 [CH17 A Node-1 | ECLSS 2A AC
IMV V N1-Fwd Rtn Cls Pos Node-1 Fwd Rtn IMV VIv Open Pos N1-2 [A09 DIO [SLO2 |CH18 B Node-1 | ECLSS 2A AC
IMV V N1-Fwd Sply Open Pos Node-1 Fwd Sply IMV VIv Open Pos N1-2 [A09 DIO [SLO2 |CH19 B Node-1 | ECLSS 2A AC
IMV V N1-Fwd Sply Cls Pos Node-1 Fwd Sply IMV VIv Cls Pos N1-2 [A09 DIO [SLO2 |CH20 B Node-1 | ECLSS 2A AC
IMV V N1-Fwd Sply Enbl Cmd Node-1 Fwd Sply IMV VIv Enbl Cmd N1-2 [A09 DIO |SLO2 [CH21 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Rtn Open Pos Node-1 Nad Rtn IMV VIv Open Pos N1-2 [A09 DIO [SLO2 |CH22 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Rtn Cls Pos Node-1 Nad Rtn IMV Viv Cls Pos N1-2 [A09 DIO |SLO2 [CH23 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Rtn Enbl Cmd Node-1 Nad Rtn IMV VIv Enbl Cmd N1-2 [A09 DIO |SLO2 [CH24 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Sply Enbl Cmd Node-1 Nad Sply IMV VIv Enbl Cmd N1-2 [A09 DIO |SLO2 [CH25 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Sply Open Pos Node-1 Nad Sply IMV VIv Open Pos N1-2 [A09 DIO [SLO2 |CH26 B Node-1 | ECLSS 2A AC
IMV V N1-Nad Sply Cls Pos Node-1 Nad Sply IMV Vv Cls Pos N1-2 [A09 DIO [SLO2 |CH27 B Node-1 | ECLSS 2A AC
Spare Spare N1-2 |A09 DIO |SLO2 |CH28 | Spare [ Spare [ECLSS

Spare Spare N1-2 |A09 DIO |SLO2 |CH29 | Spare | Spare | Spare

Spare Spare N1-2 |A09 DIO |SLO2 |CH30 | Spare | Spare | Spare

Spare Spare N1-2 JA09 DIO |SLO2 |CH31 | Spare | Spare | Spare

SSMDM N1-1 Htr Pwr MDM PMA1-1 Htr Pwr N1-2 |AO5 SDO [SL03 |CHO0 nfa | PMA-1 [ TCS 2A AC
HX Lab MT-B IN1 V Norm FI Cmd Lab MT-B HX Inlet Byp VIv Norm Flow Cmd N1-2 [AO5 SDO |SL03 |CHO1 n/a LAB TCS 5A 12A
HX Lab MT-B IN1 V Byp FI Cmd Lab MT-B HX Inlet Byp VIv Byp Flow Cmd N1-2 |AO5 SDO |SLO3 |CHO2 n/a LAB TCS 5A 12A
HX Lab MT-B Out V Open Cmd Lab MT-B HX Qutlet IsIn/RIf Vv Open Cmd N1-2 [AO05 SDO |SL03 |CHO03 n/a LAB TCS 5A 12A
HX Lab MT-B Out V Cls Cmd Lab MT-B HX Outlet IsIn/RIf VIv Cls Cmd N1-2 |AO5 SDO [SLO3 |CHO4 n/a LAB TCS 5A 12A
Rnd Win Htr-1 Enbl Cmd Cupola Rnd Window Htr-1 Enbl Cmd N1-2 [AO05 SDO |SL03 |CHO5 n/a | Cupola| TCS 10A AC
Rnd Win Htr-2 Enbl Cmd Cupola Rnd Window Htr-2 Enbl Cmd N1-2 [AO5 SDO |SL03 |CHO06 n/a | Cupola| TCS 10A AC
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N1-2 MDM Channel Assignements

Name Description MDM [Card |Card |Slot [Chanl |Chanl [ISS OPS Flight Flight
Refdes |Type|No. [No. Type |Element |Position |Activation [Deactivation

Trap Win 1 Htr Enbl Cmd Cupola Trap Window-1 Htr Enbl Cmd N1-2 [AO05 SDO |SL03 |CHO7 n/a | Cupola| TCS 10A AC

Trap Win 2 Htr Enbl Cmd Cupola Trap Window-2 Htr Enbl Cmd N1-2 [AO05 SDO |SL03 |CHO08 n/a | Cupola| TCS 10A AC

Trap Win 3 Htr Enbl Cmd Cupola Trap Window-3 Htr Enbl Cmd N1-2 [AO05 SDO |SL03 |CH09 n/a | Cupola| TCS 10A AC

Trap Win 4 Htr Enbl Cmd Cupola Trap Window-4 Htr Enbl Cmd N1-2 [AO05 SDO |SL03 |CH10 n/a | Cupola| TCS 10A AC

Trap Win 5 RTD-1 Meas Cupola Trap Window-5 Hrt Enbl Cmd N1-2 [AO05 SDO |SL03 |CH11 n/a | Cupola| TCS 10A AC

Trap Win 6 RTD-1 Meas Cupola Trap Window-6 Htr Enbl Cmd N1-2 [AO5 SDO |SL03 |CH12 n/a | Cupola| TCS 10A AC

Spare Spare N1-2 |AO5 SDO [SL03 [CH13 n/a Spare | Spare

Spare Spare N1-2 |AO5 SDO [SL03 [CH14 n/a Spare | Spare

Spare Spare N1-2 |AO5 SDO [SL03 [CH15 n/a Spare | Spare

Spare Spare N1-2 |AO5 SDO [SL03 [CH16 n/a Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHOO | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO1 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO2 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO3 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO4 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO5 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO6 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO7 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO8 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CHO09 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CH10 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CH11 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CH12 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CH13 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CH14 | Spare | Spare | Spare

Spare Spare N1-2 |A10 DIO |SLO4 |CH15 | Spare | Spare | Spare

Psiv APAS PMA2 Cap PIngr L-2 Pos PMA-2 Passive APAS Capture Plunger N1-2 (Al10 DIO [SLO4 |CH16 A PMA-2 | OSO 2A 5A
Long-2 Pos

Psiv APAS PMA2 Cap PIngr S-2 Pos PMA-2 Passive APAS Capture Plunger N1-2 |A10 DIO |SLO4 |CH17 A PMA-2 | OSO 2A 5A
Short-2 Pos

Psiv APAS PMA2 Dep PIngr-2 Pos PMA-2 Passive APAS Departure Plngr-2 Pos N1-2 [Al10 DIO [SL04 |CH18 B PMA-2 | OSO 2A 5A

Psiv APAS PMA2 Intf Sealed-2 Pos PMA-2 Passive APAS Interface Sealed-2 Pos  [N1-2 |A10 DIO |SL04 [CH19 B PMA-2 | OSO 2A 5A

Spare Spare DIO |SLO4 |CH20 | Spare | Spare | Spare

GNC Moding Ind PMA2 Active ACS Ind |PMA-2 Talkback Panel Active ACS Ind Cmd-2 |N1-2 |A10 DIO [SL04 |CH21 A PMA-2 | MCS 2A 5A

Cmd-2

GNC Moding Ind PMA2 Free Drift Ind PMA-2 Talkback Panel Free Drift Ind Cmd-2 N1-2 |A10 DIO |SLO4 |CH22 A PMA-2 | MCS 2A 5A

Psiv APAS PMAS3 Cap PIngr L-2 Pos PMA-3 Passive APAS Capture PIngr Long-2 N1-2 |A10 DIO |SL0O4 |CH23 A PMA-3 | OSO 3A 16A
Pos
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N1-2 MDM Channel Assignements

Name Description MDM ([Card Card |Slot |Chanl |Chanl [ISS OPS Flight Flight
Refdes |Type|No. [No. Type |Element |Position |Activation [Deactivation
Psiv APAS PMA3 Cap PIngr S-2 Pos PMA-3 Passive APAS Capture PIngr Short-2 N1-2 (Al10 DIO [SLO4 |CH24 A PMA-3 | OSO 3A 16A
Pos
Psiv APAS PMA3 Dep PIngr-2 Pos PMA-3 Passive APAS Departure Plngr-2 Pos N1-2 |A10 DIO |SL04 |[CH25 A PMA-3 | OSO 3A 16A
Psiv APAS PMAS3 Intf Sealed-2 Pos PMA-3 Passive APAS Interface Sealed-2 Pos  |[N1-2 |Al10 DIO [SLO4 |CH26 B PMA-3 | OSO 3A 16A
Spare Spare N1-2 |A10 DIO |SLO4 [CH27 | Spare | Spare | Spare
Spare Spare N1-2 |A10 DIO |SLO4 [CH28 | Spare | Spare | Spare
GNC Moding Ind PMA3 Active ACS Ind |PMA3 Talkback Panel Active ACS Ind Cmd-2 N1-2 (Al10 DIO [SLO4 |CH29 A PMA-3 | MCS 3A 16A
Cmd-2
GNC Moding Ind PMAS3 Free Dirift Ind PMA-3 Talkback Panel Free Drift Ind Cmd-2 N1-2 (Al10 DIO [SLO4 |CH30 A PMA-3 | MCS 3A 16A
Cmd-2
Spare Spare N1-2 |A10 DIO |SLO4 [CH31 | Spare | Spare | Spare
VAV Cont CU-CU Pos CUPOLA Air Mix Rheostat Pos N1-2 [A04 LLA [SLO5 |CHOO A Cupola | ECLSS 2A AC
VAV Cont CU-CU Exc CUPOLA Air Mix Rheostat Exc N1-2 [A04 LLA [SLO5 |CHO1 B Cupola | ECLSS 2A AC
Smk Det N2-1 Scatter Meas Node-1 Smk Det-2 Scatter Meas N1-2 [A04 LLA [SLO5 |CHO02 B Node-1 | ECLSS 2A AC
Smk Det N2-1 Obscuration Meas Node-1 Smk Det-2 Obscuration Meas N1-2 [A04 LLA [SLO5 |CHO3 A Node-1 | ECLSS 2A AC
Rnd Win RTD-1 Meas Cupola Rnd Window RTD-1A Meas N1-2 |A04 LLA |SLO5 |CHO4 B Cupola | TCS 10A AC
Rnd Win RTD-3 Meas Cupola Rnd Window RTD-2A Meas N1-2 |A04 LLA |SLO5 |CHO5 A Cupola | TCS 10A AC
Trap Win 1 RTD-1 Meas Cupola Trap Window-1 RTD-1 Meas N1-2 |A04 LLA |SLO5 |CHO6 A Cupola | TCS 10A AC
Trap Win 1 RTD-3 Meas Cupola Trap Window-1 RTD-3 Meas N1-2 |A04 LLA |SLO5 |CHO7 B Cupola | TCS 10A AC
Trap Win 2 RTD-1 Meas Cupola Trap Window-2 RTD-1 Meas N1-2 |A04 LLA |SLO5 |CHO08 B Cupola | TCS 10A AC
Trap Win 2 RTD-3 Meas Cupola Trap Window-2 RTD-3 Meas N1-2 |A04 LLA |SLO5 |CHOQ9 A Cupola | TCS 10A AC
Trap Win 3 RTD-1 Meas Cupola Trap Window-3 RTD-1 Meas N1-2 |A04 LLA |SLO5 |CH10 A Cupola | TCS 10A AC
Trap Win 3 RTD-3 Meas Cupola Trap Window-3 RTD-3 Meas N1-2 |A04 LLA |SLO5 |CH11 B Cupola | TCS 10A AC
Trap Win 4 RTD-1 Meas Cupola Trap Window 4 RTD-1 Meas N1-2 |A04 LLA |SLO5 |CH12 A Cupola | TCS 10A AC
Trap Win 4 RTD-3 Meas Cupola Trap Window-4 RTD-3 Meas N1-2 |A04 LLA |SLO5 |CH13 B Cupola | TCS 10A AC
Trap Win 5 Htr Enbl Cmd Cupola Trap Window-5 RTD-1 Meas N1-2 |A04 LLA |SLO5 |CH14 B Cupola | TCS 10A AC
Trap Win 5 RTD-3 Meas Cupola Trap Window-5 RTD-3 Meas N1-2 |A04 LLA |SLO5 |CH15 A Cupola | TCS 10A AC
Trap Win 6 Htr Enbl Cmd Cupola Trap Window-6 RTD-1 Meas N1-2 |A04 LLA |SLO5 |CH16 B Cupola | TCS 10A AC
Trap Win 6 RTD-3 Meas Cupola Trap Window-6 RTD-3 Meas N1-2 |A04 LLA |SLO5 |CH17 A Cupola | TCS 10A AC
Rnd Win RTD-2 Meas Cupola Rnd Window RTD-1B Meas N1-2 |A04 LLA |SLO5|CH18 A Cupola | TCS 10A AC
Rnd Win RTD-4 Meas Cupola Rnd Window RTD-2B Meas N1-2 |A04 LLA |SLO5 |CH19 B Cupola | TCS 10A AC
Trap Win 1 RTD-2 Meas Cupola Trap Window-1 RTD-2 Meas N1-2 |A04 LLA |SLO5 |CH20 A Cupola | TCS 10A AC
Trap Win 1 RTD 4 Meas Cupola Trap Window-1 RTD-4 Meas N1-2 |A04 LLA |SLO5 |CH21 B Cupola | TCS 10A AC
Trap Win 2 RTD-2 Meas Cupola Trap Window-2 RTD-2 Meas N1-2 |A04 LLA |SLO5 |CH22 B Cupola | TCS 10A AC
Trap Win 2 RTD 4 Meas Cupola Trap Window-2 RTD-4 Meas N1-2 |A04 LLA |SLO5 |CH23 A Cupola | TCS 10A AC
Trap Win 3 RTD-2 Meas Cupola Trap Window-3 RTD-2 Meas N1-2 |A04 LLA |SLO5 |CH24 A Cupola | TCS 10A AC
Trap Win 3 RTD-4 Meas Cupola Trap Window-3 RTD-4 Meas N1-2 |A04 LLA |SLO5 |CH25 B Cupola | TCS 10A AC
Trap Win 4 RTD-2 Meas Cupola Trap Window-4 RTD-2 Meas N1-2 |A04 LLA |SLO5 |CH26 B Cupola | TCS 10A AC
Trap Win 4 RTD 4 Meas Cupola Trap Window 4 RTD-4 Meas N1-2 |A04 LLA |SLO5 |CH27 A Cupola | TCS 10A AC
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N1-2 MDM Channel Assignements

Name Description MDM [Card |Card |Slot [Chanl |Chanl [ISS OPS Flight Flight
Refdes |Type|No. [No. Type |Element |Position |Activation [Deactivation

Trap Win 5 RTD-2 Meas Cupola Trap Window-5 RTD-2 Meas N1-2 [A04 LLA [SLO5 |CH28 B Cupola | TCS 10A AC
Trap Win 5 RTD-4 Meas Cupola Trap Window-5 RTD-4 Meas N1-2 [A04 LLA [SLO5 |CH29 A Cupola | TCS 10A AC
Trap Win 6 RTD-2 Meas Cupola Trap Window-6 RTD-2 Meas N1-2 [A04 LLA [SLO5 |CH30 A Cupola | TCS 10A AC
Trap Win 6 RTD-4 Meas Cupola Trap Window-6 RTD-4 Meas N1-2 [A04 LLA [SLO5 |CH31 B Cupola | TCS 10A AC
Spare Spare N1-2 |Al1l AIO |SL06 |CHOO | Spare | Spare | Spare

Spare Spare N1-2 |Al1l AIO |SL06 |CHO1 | Spare | Spare | Spare

VAV Dmpr N1-CU Pos Cmd Cupola Air Mix VIv Pos Cmd N1-2 [Al1 AlO |SL06 [CHO2 B LS TCS 2A AC
Spare Spare N1-2 |Al1l AIO |SL06 |CHO3 | Spare | Spare | Spare

IMV V N1-Fwd Rtn Speed Cmd Node-1 Fwd Rtn IMV VIv Speed Cmd N1-2 [Al1 AlO |SL06 [CHO4 B Node-1 | ECLSS 2A AC
IMV V N1-Fwd Sply Speed Cmd Node-1 Fwd Sply IMV VIv Speed Cmd N1-2 [Al1 AlO |SL06 [CHO5 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Rtn Speed Cmd Node-1 Nad Rtn IMV VIv Speed Cmd N1-2 [Al11 AlO |SL06 [CHO6 A Node-1 | ECLSS 2A AC
IMV V N1-Nad Sply Speed Cmd Node-1 Nad Sply IMV VIv Speed Cmd N1-2 [Al11 AlO |SL06 [CHO7 B Node-1 | ECLSS 2A AC
Spare Spare N1-2 |All AIO [SLO6 [CHO8 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CHO9 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CH10 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CH11 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |[CH12 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CH13 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CH14 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CH15 | Spare | Spare | Spare

Spare Spare N1-2 |All AIO [SLO6 |CH16 | Spare | Spare | Spare

HX Lab MT-B Out Rtd Meas Lab MT-B HX Qutlet RTD Meas N1-2 [AO03 LLA [SLO7 |CHOO A LAB TCS

Pn Struct N1 RTD Zone 1-2 Meas Node-1 Shell Zone-1 RTD-2 Meas N1-2 [AO03 LLA [SLO7 |CHO1 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 1-4 Meas Node-1 Shell Zone-1 RTD-4 Meas N1-2 [AO03 LLA [SLO7 |CHO2 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 2-2 Meas Node-1 Shell Zone-2 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CHO3 A Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 3-2 Meas Node-1 Shell Zone-3 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CHO4 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 3-4 Meas Node-1 Shell Zone-3 RTD-4 Meas N1-2 [AO03 LLA [SLO7 |CHO5 A Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 4-2 Meas Node-1 Shell Zone 4 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CHO6 A Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 5-2 Meas Node-1 Shell Zone-5 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CHO7 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 5-4 Meas Node-1 Shell Zone-5 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CHO8 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 6-2 Meas Node-1 Shell Zone-6 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CHO9 A Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 6-4 Meas Node-1 Shell Zone-6 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH10 A Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 7-2 Meas Node-1 Shell Zone-7 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH11 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 7-4 Meas Node-1 Shell Zone-7 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH12 A Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 8-2 Meas Node-1 Shell Zone-8 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH13 B Node-1 | TCS 2A AC
Pri Struct N1 RTD Zone 9-2 Meas Node-1 Shell Zone-9 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH14 B Node-1 | TCS 2A AC
Spare Spare N1-2 |AO03 LLA |SLO7 [CH15 | Spare | Spare | Spare

Spare Spare N1-2 |AO3 LLA |SLO7 [CH16 | Spare | Spare | Spare
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N1-2 MDM Channel Assignements

Name Description MDM [Card |Card |Slot [Chanl |Chanl [ISS OPS Flight Flight
Refdes |Type|No. [No. Type |Element |Position |Activation [Deactivation

Spare Spare N1-2 |AO3 LLA |SLO7 |CH17 | Spare | Spare | Spare

Pri Struct N2 RTD Zone 1-2 Meas Node-2 Shell Zone-1 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH18 A Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 8-1 Meas Node-2 Shell Zone-1 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH19 B Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 3-1 Meas Node-2 Shell Zone-2 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH20 A Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 4-1 Meas Node-2 Shell Zone-3 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH21 B Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 5-2 Meas Node-2 Shell Zone-3 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH22 B Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 6-2 Meas Node-2 Shell Zone 4 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH23 A Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 7-2 Meas Node-2 Shell Zone-5 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH24 A Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 1-4 Meas Node-2 Shell Zone-5 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH25 B Node-2 | TCS 10A 10A
Prl Struct N2 RTD Zone 8-2 Meas Node-2 Shell Zone-6 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH26 B Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 3-3 Meas Node-2 Shell Zone-6 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH27 A Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 4-2 Meas Node-2 Shell Zone-7 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH28 B Node-2 | TCS 10A 10A
Pri Struct N2 RTD Zone 5-4 Meas Node-2 Shell Zone-7 RTD-4 Meas N1-2 [A03 LLA [SLO7 |CH29 A Node-2 | TCS 10A 10A
Pn Struct N2 RTD Zone 6-4 Meas Node-2 Shell Zone-8 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH30 A Node-2 | TCS 10A 10A
Pn Struct N2 RTD Zone 7-4 Meas Node-2 Shell Zone-9 RTD-2 Meas N1-2 [A03 LLA [SLO7 |CH31 B Node-2 | TCS 10A 10A
VAV Dmpr N1-CU Pos Fdbk Cupola Air Mix VIv Pos Fdbk N1-2 [Al12 HLA |SLO8 [CHO0O A LS ECLSS 2A AC
IMV Fan N1-Port Sply Speed Cmd Node-1 Port IMV Fan Speed Fdbk N1-2 [A12 HLA [SL08 |CHO1 B Node-1 | ECLSS 2A AC
IMV Fan N1-Stbd Rtn Speed Cmd Node-1 Sthd IMV Fan Speed Fdbk N1-2 [A12 HLA [SLO8 |CH02 B Node-1 | ECLSS 2A AC
Abs Press Xdcr N1 Meas Node-1 Cabin Press Xdcr Meas N1-2 [A12 HLA [SLO8 |CHO03 A Node-1 | ECLSS 2A AC
Spare Spare N1-2 |A12 HLA |SLO8 |CHO4 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CHO5 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CHO6 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CHO7 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CHO8 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CHO9 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH10 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH11 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH12 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH13 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH14 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH15 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH16 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH17 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH18 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH19 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH20 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH21 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH22 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH23 | Spare | Spare | Spare
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N1-2 MDM Channel Assignements

Name Description MDM [Card |Card |Slot [Chanl |Chanl [ISS OPS Flight Flight
Refdes |Type|No. [No. Type |Element |Position |Activation [Deactivation

Spare Spare N1-2 |A12 HLA |SLO8 |CH24 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH25 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH26 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH27 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH28 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH29 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH30 | Spare | Spare | Spare

Spare Spare N1-2 |A12 HLA |SLO8 |CH31 | Spare | Spare | Spare

SSMDM N1-1 RTD Meas MDM PMA1-1 RTD Meas N1-2 [AO2 LLA |SLO9 [CHOO A PMA-1 | TCS

Press Shl PMA1 RTD-6 Meas PMA-1 Shell RTD-6 Meas N1-2 [AO2 LLA |SLO9 [CHO1 B PMA-1 | TCS 2A AC
Press Shl PMA1 RTD-7 Meas PMA-1 Shell RTD-7 Meas N1-2 [AO2 LLA |SLO9 [CHO02 B PMA-1 | TCS 2A AC
Press Shl PMA1 RTD-8 Meas PMA-1 Shell RTD-8 Meas N1-2 [AO2 LLA |SLO9 [CHO3 A PMA-1 | TCS 2A AC
Press Shl PMA1 RTD-9 Meas PMA-1 Shell RTD-9 Meas N1-2 [AO2 LLA |SLO9 [CHO4 B PMA-1 | TCS

Press ShI PMA1 RTD-10 Meas PMA-1 Shell RTD-10 Meas N1-2 [AO2 LLA |SLO9 [CHO5 A PMA-1 | TCS 2A AC
Psiv APAS PMA3 Htch RTD-1 Meas PMA-3 APAS Hatch RTD-1 Meas N1-2 [AO2 LLA |SLO9 [CHO06 A PMA-3 | TCS 3A 16A
Pslv APAS PMA3 Htch RTD-2 Meas PMA-3 APAS Hatch RTD-2 Meas N1-2 [AO2 LLA |SLO9 [CHO7 B PMA-3 | TCS 3A 16A
Psiv APAS PMA3 Htch RTD-3 Meas PMA-3 APAS Hatch RTD-3 Meas N1-2 [AO2 LLA |SLO9 [CHO08 B PMA-3 | TCS 3A 16A
Psiv APAS PMA3 Htch RTD-4 Meas PMA-3 APAS Hatch RTD-4 Meas N1-2 [AO2 LLA |SLO9 [CHO09 A PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-1 Meas PMA-3 Shell RTD-1 Meas N1-2 [AO2 LLA |SLO9 [CH10 A PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-2 Meas PMA-3 Shell RTD-2 Meas N1-2 [AO2 LLA |SLO9 [CH11 B PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-3 Meas PMA-3 Shell RTD-3 Meas N1-2 [AO2 LLA |SLO9 [CH12 A PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-4 Meas PMA-3 Shell RTD-4 Meas N1-2 [AO2 LLA |SLO9 [CH13 B PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-5 Meas PMA-3 Shell RTD-5 Meas N1-2 [AO2 LLA |SLO9 [CH14 B PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-6 Meas PMA-3 Shell RTD-6 Meas N1-2 [AO2 LLA |SLO9 [CH15 A PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-7 Meas PMA-3 Shell RTD-7 Meas N1-2 [AO2 LLA |SLO9 [CH16 B PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-8 Meas PMA-3 Shell RTD-8 Meas N1-2 [AO2 LLA |SLO9 [CH17 A PMA-3 | TCS 3A 16A
Press Shl PMA3 RTD-9 Meas PMA-3 Shell RTD-9 Meas N1-2 [AO2 LLA |SLO9 [CH18 A PMA-3 | TCS 3A 16A
Press ShI PMA3 RTD-10 Meas PMA-3 Shell RTD-10 Meas N1-2 [AO2 LLA |SLO9 [CH19 B PMA-3 | TCS 3A 16A
Spare Spare N1-2 |A02 LLA |SLO9 |CH20 | Spare | Spare | Spare

Spare Spare N1-2 |A02 LLA |SLO9 |CH21 | Spare | Spare | Spare

CMGEA-1 RTD-1 Meas CMGEA-1 RTD-1 Meas N1-2 [AO2 LLA |SLO9 [CH22 B FGB MCS

CMGEA-1 RTD-2 Meas CMGEA-1 RTD-2 Meas N12 [AO2 LLA |SLO9 [CH23 A ITS-Z1 | MCS

CMGEA-4 RTD-1 Meas CMGEA-4 RTD-1 Meas N1-2 [AO2 LLA |SLO9 [CH24 A ITS-Z1 | MCS

CMGEA-4 RTD-2 Meas CMGEA-4 RTD-2 Meas N1-2 [AO2 LLA |SLO9 [CH25 B ITS-Z1 | MCS

Spare Spare N1-2 |A02 LLA |SLO9 |CH26 Spare | Spare

Spare Spare N1-2 |A02 LLA |SLO9 |CH27 Spare | Spare

SPDA Z1-3B Util Rail RTD-2 Meas SPDA Z1-3B Util Rail RTD-2 Meas N1-2 [AO2 LLA |SLO9 [CH28 B ITS-Z1 | EPS

Spare Spare N1-2 |A02 LLA |SLO9 |CH29 | Spare | Spare | Spare

Spare Spare N1-2 |A02 LLA |SLO9 |CH30 | Spare | Spare | Spare
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N1-2 MDM Channel Assignements

Name Description MDM [Card |Card |Slot [Chanl |Chanl [ISS OPS Flight Flight
Refdes |Type|No. [No. Type |Element |Position |Activation [Deactivation
SPDA Z1-4B Util Rail RTD-1 Meas SPDA Z1-4B Util Rail RTD-1 Meas N1-2 |A02 LLA |SLO9 |CH31 B ITS-Z1 EPS
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1553 Bus Assignments - 2A & Subs

LLA (SLOT9

LLA (SLOT

LLA (SLOTS

SDO(SLOT 3

BUS2
BUS1

SLOT 1)

BIA

BUS2

BUS1

SPD1553 SPD1553

SLOT 0)

DIO(SLOT 2)

DIO (SLOT 4)

Al T
HLA T

MDM N1-1

UB EPS-N1-23

RPCM
N1-4B A (20)

RPCM
N1-4B B (19)

RPCM
N1-4B C (18)

RPCM
N1-4B Sc_(22)

RPCM

N1-3B A (20) e

RPCM N1-RS2A (20)

N1-3B B (19) =T

RPCM N1-RS2B  (19)

N1-38 C  (18) e

RPCM N1-RS2C (18)

N1-3B Sc (22) =T
N1-RS2 Sc_(22)

UB EPS-N1-14

(RT addresses in parenthesis.)

RPCM
N1-RS1A (20)
RPCM
N1-RS1B  (19)
RPCM
N1-RS1C (18)
RPCM
N1-RS1 Sc (22)

CB GNC-1

CB GNC-2

LLA (SLOT9

UB ORB-N1-1

LLA (SLOT

UB ORB-N1-2

LLA (SLOTS

SDO(SLOT 3

LBSYSIAB2

BUS2

BUS1

SLOT 1)

BIA

BUS2
BUS1

SPD1553 SPD1553

SLOT 0)

DIO(SLOT 2)

DIO (SLOT 4)

AlO (SLOT 6)

MDM N1-2

HLA (SLOT 8]

* Note: PCR can attach through PCS (address 1-5 or 7) to any of the correspnding buses.

06 FEBRUARY 98

VDM FGB PCR-2 *

MDM
FGB-1  (25) FGB-1  (25)

MDM MDM

FGB-2  (24) FGB-2  (24)

o1 (89) o1 (89)

o2  (89) o2 (89

ORB-PCR * ORB-PCR *

CBM N1ZEN-S (20)

CBM N1ZEN-P (20)

CBM N1STB-S (16)

CBM N1STB-P (16)

CBM NINAD-S (17)

CBM NINAD-P (17)

CBM N1PRT-S (19)

CBM N1PRT-P (19)

ECOMM CTP

ECOMM CTP

5-28

FGB PCR-1 *

CBM N1FWD-P (18)
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INPUT/OUTPUT CARDS

I/O Card

Typical Uses

Number of Channels

Low Level Analog (LLA)

Reads analog voltage or supplies the current
source to measure the voltage drop across a
Resistive Temperature Device. Mainly used for
precise temperature measurements.

32

High Level Analog (HLA)

Reads analog sensors, such as pressure, flow
rate, and speed, and supplies power for
transducers.

32

Analog Input Output (AIO)

Drives analog effectors (fan speeds, valve
speeds) and reads analog sensor voltage.

16

Digital Input Output (DIO)

Reads discrete sensors (valve/switch positions)
and commands discrete effectors (valve/switch
enable).

32

Solenoid Driver Output (SDO)

Activates and deactivates solenoids and valves.

Drives effectors that require a separate power
source but routed through MDM.

16
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NODE 1

—
DM A1
MDM -2 N1-Rs2 | B_k---{--- CBM
3 RPCMs [ 1. .. NIFWD-S| ™
FGB N1-1
ARETE ol | CBM
—~ N1FWD-P PMA 2
N1-RS1 E """
RPCMs & ----- N1-3B N1-4B
ol RPCMs RPCMs
MDM FGB-2 - Ale]c]sd ale]c]sd
FGB-1 : : UBEPSN1-14 | T RN Py
E § UB EPS-N1-23 |t CBCT3: : ¢ B T
: : : LB SYS LAB-2 : = o T S I I G -
: : : : LB SYSLAB-1 o000 [ XEEREEE Olu-1
: . CBGNC-1(RSBUST7) & 5
E ! CBGNC-2(RSBUSS) ' A e B I e PCR
T T v
N L a . . UBORB-NI-1(RS BUS 13) P PY PY
L ST . 7 UBORB-N1-2 (RS BUS 18) : S e e U\ — | e
[ ¢ ¢ o—o—o I ________ olU-2
; [cem ][ cem |: NN | ) e PCR
PMA 1 Com | [N1zEN-s |1 NIPTR-S |1 IN1STB-S |:
NINADS | =y <o ORBITER
=Ty N1ZEN-P| |NIPTR-P 3
NLINAD-P ,T, ,l_, W
KEY N
@ Stub

™

Permanent Termination

FLIGHT 2A
C&DH OVERVIEW l Temporary Termination
08/2 8/97 Temporary Jumper

|:| Bus Controller

BUS NAME IDENTIFIER

UB ORB-N1-1| ORBBUS 3 RS BUS 13
UB ORB-N1-2 | ORB BUS 4 RS BUS 18

Bus Switch
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BUS 3 (SMCC) ° ° I [
BUS 4 (SMCC) ° . g I N1 OlUs
BUS 6 (TM/TC) ° p | MDMs
6 6 25 25 8 9 8 9
E ° ° UB-ORB-N1-1 (BUS 13) 1
Service E UB-ORB-N1-2 (BUS 18) Py ®
Module 25 8D |TBD |25 24 8D |TBD |24 ® CB-GNC-1 (RS BUS 7) ®
(F“ght 1R) ! ||OCU| 2 | 3 1 | 2 ||OCU| 3 CB-GNC-2 (RS BUS 8) .
111
| FGB MDM FGB MDM — |
FGB > Node 1 / PMA
I (Flight 1A/R) 1 pcr || | (Flight 2A)
| 4 DIO1| DIO2 DIO1| DIO2 4 |
BC 1 | L | L 1 | 5sc¢ @ = === = I
Discrete | 1 [
Ex%ﬁ%ang = Caution & E 1 I 1 * BUS 11 (FGB Local) * 3 |
e ith Warning |
| Panel
) ) T8D | TBD I TBD ] |
d
| Cibsysiem (}izsc'%t%s°”tp‘gr/ ~7ED DO inout 1553[OUT] INJ in | [assa[ouT] N in] [asss[out] N in
Data DM) [ - - - I
| discretesny O Matching Matching Matching
j Address MDM) . - X
chbe 2 imut Unit #1 Unit #2 Unit #3 I
| From Decoder disogtea” (per CMY KUR Rri| RO| [cMS KUR] Rri| RO| JCMS KUR] Ri| RO
Komparus TT11 U) T T | | 1 | |
I | 1 | 1 | -+
Relay Matrix I 1 1 [ 16 bit
| [ / TR | | | | | c’,’%ﬂ"?'o
RT!
I Programmable 64 relay \zctgmraubsgusttgm : : L— MUSPe'
i matrix  driver i
Logic output discretes I \ | |
| Controller discretes (per MU ygp |TBD 16 bit | | | I
Ger M pOaUrSJIlli?l Low " Rate
I Radio (per "MU) Digitdl Serid +
FGB FGB K K Timing
urs omparus (>1Kbps)
I Subsystems Subsystems Telemetry System System (one gctive at a
i i R R time)
I (Service Side) (Station Side) System i
|
RF Link To MOC- Rt i & R Gk % G
M (Downlink only) PLC Response  Return)

Figure 1. FGB Computer System Hardware Block Diagram
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NOTE
28V *: RPCMs pre-set to close
**:Activated when an MDM
is powered off

120V FGB

.............................................. 20V ROV PLB
NODE 1

RPCM-RS1-C RPCM-RS2-C

RPCM-RS1-A
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Version 1: Node heaters, PMA heaters and Early Comm (nominal)

LOAD SHED TABLE OVERLAY VERSIONS

PUI Command

M1TH95SM1272K Nod1l_Htr1A_Inh

M1TH95SM1297K Nod1l_Htr1B_Inh

M1TH95SM1273K Nod1l_Htr2A_Inh

M1TH95SM1298K Nod1l_Htr2B_Inh

M1TH95SM1274K Nod1l_Htr3A_Inh

M1TH95SM1299K Nod1_Htr3B_Inh

M1TH95SM1275K Nod1l_Htr4A_Inh

M1TH95SM1300K Nod1l_Htr4B_Inh

M1TH95SM1276K Nod1l_Htr5A_Inh

M1TH95SM1301K Nod1l_Htr5B_Inh

M1TH95SM1277K Nod1l_Htr6A_Inh

M1TH95SM1302K Nod1l_Htr6B_Inh

M1TH95SM1278K Nod1l_Htr7A_Inh

M1TH95SM1303K Nod1l_Htr7B_Inh

M1TH95SM1279K Nod1l_Htr8A_Inh

M1TH95SM1304K Nod1l_Htr8B_Inh

M1TH95SM1280K Nod1l_Htr9A_Inh

M1TH95SM1305K Nod1l_Htr9B_Inh

M1TH95SM1281K PMA1_HtrlA_Inh

M1TH95SM1306K PMA1_HtrlB_Inh

M1TH95SM1307K PMA1_Htr2B_Inh

M1TH95SM1283K PMA1_Htr3A_Inh

M1TH95SM1308K PMA1_Htr3B_Inh

M1TH95SM1284K PMA1_Htr4A_Inh

M1TH95SM1285K PMA1_Htr5A_Inh

M1TH95SM1310K PMA1_Htr5B_Inh

M1PR95SM2085K RPCM_N1RS1_C_RPC_05_CBM_N1_Sthd
_Sec_1_Op (Early Comm)

M1PR95SM2086K RPCM_N1RS1_C_RPC_06_CBM_N1_Sthd
_Sec_2_Op (Early Comm)

M1PR95SM2092K RPCM_N1RS1_C_RPC_12_CBM_N1_Sthd
_Sec_3_Op (Early Comm)

M1PR95SM2093K RPCM_N1RS1_C_RPC_13_CBM_N1_Sthd
_Sec_4_Op (Early Comm)

M1PR95SM2139K RPCM_N1RS2_A_RPC_05_CBM_N1_Stbhd
_Pri_1 Op (Early Comm)

M1PR95SM2140K RPCM_N1RS2_A_RPC_06_CBM_N1_Stbd
_Pri_2_Op (Early Comm)

M1PR95SM2144K RPCM_N1RS2_A_RPC_10_CBM_N1_Stbd
_Pri_3 Op (Early Comm)

M1PR95SM2145K RPCM_N1RS2_A_RPC_11_CBM_N1_Stbd

_Pri_4 Op (Early Comm)
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Version 2: Node heaters and PMA heaters

LOAD SHED TABLE OVERLAY VERSIONSCont)

PUI Command
M1TH95SM1272K Nod1l HtrlA Inh
M1TH95SM1297K Nod1l HtrlB_Inh
M1TH95SM1273K Nod1l Htr2A Inh
M1TH95SM1298K Nod1l Htr2B_Inh
M1TH95SM1274K Nod1l Htr3A Inh
M1TH95SM1299K Nod1l Htr3B_Inh
M1TH95SM1275K Nod1l Htr4A Inh
M1TH95SM1300K Nod1l Htr4B_Inh
M1TH95SM1276K Nod1l Htr5A Inh
M1TH95SM1301K Nod1l Htr5B_Inh
M1TH95SM1277K Nod1l Htr6A Inh
M1TH95SM1302K Nod1l Htr6B_Inh
M1TH95SM1278K Nod1l Htr7A Inh
M1TH95SM1303K Nod1l Htr7B_Inh
M1TH95SM1279K Nod1l Htr8A Inh
M1TH95SM1304K Nod1l Htr8B_Inh
M1TH95SM1280K Nod1l Htr9A Inh
M1TH95SM1305K Nod1l Htr9B_Inh
M1TH95SM1281K PMA1 HtrlA_Inh
M1TH95SM1306K PMA1 HtrlB_Inh
M1TH95SM1307K PMA1 Htr2B_Inh
M1TH95SM1283K PMA1 Htr3A_Inh
M1TH95SM1308K PMA1 Htr3B_Inh
M1TH95SM1284K PMA1 Htr4A_Inh
M1TH95SM1285K PMAL1_Htr5A_Inh
M1TH95SM1310K PMA1 _Htr5B_Inh
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Version 3: Node heaters and Early Comm

LOAD SHED TABLE OVERLAY VERSIONSCont)

PUI Command

M1TH95SM1272K Nodl_ HtrlA_ Inh

M1TH95SM1297K Nodl_ HtriB_Inh

M1TH95SM1273K Nodl_ Htr2A_Inh

M1TH95SM1298K Nodl_Htr2B_Inh

M1TH95SM1274K Nodl_ Htr3A_Inh

M1TH95SM1299K Nodl_Htr3B_Inh

M1TH95SM1275K Nodl_ Htr4A_Inh

M1TH95SM1300K Nodl_Htr4B_Inh

M1TH95SM1276K Nodl_ Htr5A Inh

M1TH95SM1301K Nodl_ Htr5B_Inh

M1TH95SM1277K Nodl_ Htr6A_Inh

M1TH95SM1302K Nodl_Htr6B_Inh

M1TH95SM1278K Nodl_ Htr7A_Inh

M1TH95SM1303K Nodl_Htr7B_Inh

M1TH95SM1279K Nodl_ Htr8A Inh

M1TH95SM1304K Nodl_Htr8B_Inh

M1TH95SM1280K Nodl_ Htr9A Inh

M1TH95SM1305K Nodl_ Htr9B_Inh

M1PR95SM2085K RPCM_N1RS1 _C RPC_05 CBM_N1_Sthd Pri_1 Op
(Early Comm)

M1PR95SM2086K RPCM_N1RS1_C RPC_06_CBM_N1_Sthd _Pri_2_Op
(Early Comm)

M1PR95SM2092K RPCM_N1RS1 C RPC_12 CBM_N1_Sthd Sec 1 Op
(Early Comm)

M1PR95SM2093K RPCM_N1RS1 C RPC_13 CBM_N1_Sthd Sec 2 Op
(Early Comm)

M1PR95SM2139K RPCM_N1RS2_A RPC_05_CBM_N1_Stbd_Pri_3 Op
(Early Comm)

M1PR95SM2140K RPCM_N1RS2_A RPC _06_CBM_N1_Stbd_Pri_4 Op
(Early Comm)

M1PR95SM2144K RPCM_N1RS2_A RPC_10_CBM_N1_Sthd_Sec_3 Op
(Early Comm)

M1PR95SM2145K RPCM_N1RS2_A RPC_11 CBM_N1_Sthd_Sec_4 Op

(Early Comm)
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Version 4: Node heaters

LOAD SHED TABLE OVERLAY VERSIONSCont)

PUI Command
M1TH95SM1272K Nod1l HtrlA Inh
M1TH95SM1297K Nod1l HtrlB_Inh
M1TH95SM1273K Nod1l Htr2A Inh
M1TH95SM1298K Nod1l Htr2B_Inh
M1TH95SM1274K Nod1l Htr3A Inh
M1TH95SM1299K Nod1l Htr3B_Inh
M1TH95SM1275K Nod1l Htr4A Inh
M1TH95SM1300K Nod1l Htr4B_Inh
M1TH95SM1276K Nod1l Htr5A Inh
M1TH95SM1301K Nod1l Htr5B_Inh
M1TH95SM1277K Nod1l Htr6A Inh
M1TH95SM1302K Nod1l Htr6B_Inh
M1TH95SM1278K Nod1l Htr7A Inh
M1TH95SM1303K Nod1l Htr7B_Inh
M1TH95SM1279K Nod1l Htr8A Inh
M1TH95SM1304K Nod1l Htr8B_Inh
M1TH95SM1280K Nod1l Htr9A Inh
M1TH95SM1305K Nod1l Htr9B_Inh
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LOAD SHED TABLE OVERLAY VERSIONSCont)

Version 5: Blank (i.e., no entries)

PUI

Command
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LOAD SHED TABLE OVERLAY VERSIONSCont)
Version 6: All Nodel Loads *

PUI Command

M1TH95SM1272K Nodl HtrlA Inh

M1TH95SM1297K Nodl HtrlB Inh

M1TH95SM1273K Nodl Htr2A Inh

M1TH95SM1298K Nodl Htr2B_Inh

M1TH95SM1274K Nodl Htr3A Inh

M1TH95SM1299K Nodl Htr3B_Inh

M1TH95SM1275K Nodl Htr4A Inh

M1TH95SM1300K Nodl Htr4B_Inh

M1TH95SM1276K Nodl Htr5A Inh

M1TH95SM1301K Nodl Htr5B Inh

M1TH95SM1277K Nodl Htr6A Inh

M1TH95SM1302K Nodl Htr6B_Inh

M1TH95SM1278K Nodl Htr7A Inh

M1TH95SM1303K Nodl Htr7B_Inh

M1TH95SM1279K Nodl Htr8A Inh

M1TH95SM1304K Nodl Htr8B_Inh

M1TH95SM1280K Nodl Htr9A Inh

M1TH95SM1305K Nodl Htr9B Inh

M1TH95SM1281K PMA1 HtrlA_Inh

M1TH95SM1306K PMA1 HtrlB_Inh

M1TH95SM1307K PMA1 Htr2B_Inh

M1TH95SM1283K PMA1 Htr3A_Inh

M1TH95SM1308K PMA1 Htr3B_Inh

M1TH95SM1284K PMA1 Htr4A_Inh

M1TH95SM1285K PMA1 Htr5A_Inh

M1TH95SM1310K PMA1 Htr5B_Inh

M1PR95SM2085K RPCM_N1RS1 C_RPC_05_CBM_N1_Stbd Pri_1 Op
(Early Comm)

M1PR95SM2086K RPCM_N1RS1_C_RPC_06_CBM_N1_Stbd Pri_2_Op
(Early Comm)

M1PR95SM2092K RPCM_N1RS1 _C_RPC_12 CBM_N1_Stbd Sec_1 Op
(Early Comm)

M1PR95SM2093K RPCM_N1RS1_C_RPC_13_CBM_N1_Stbd_Sec_2 Op
(Early Comm)

M1PR95SM2139K RPCM_N1RS2_A RPC_05 CBM_N1_Sthd Pri_3 Op
(Early Comm)

M1PR95SM2140K RPCM_N1RS2_A RPC_06_CBM_N1_Sthd_Pri_4 Op
(Early Comm)

M1PR95SM2144K RPCM_N1RS2_A RPC_10 CBM_N1_Sthd_Sec_3 Op
(Early Comm)

M1PR95SM2145K RPCM_N1RS2_A RPC_11_CBM_N1_Stbd_Sec_4 Op
(Early Comm)

M1PR95SM1977K RPCM N1RS1 A RPC 05 MDM_ N1-1 SDO 1A

M1PR95SM1978K RPCM _N1RS1 A RPC 06 MDM N1-1 SDO 1B

M1PR95SM1983K RPCM _N1RS1 A RPC 11 MDM N1-1

M1PR95SM2245K RPCM N1RS2 C RPC 03 MDM N1-2 SDO 1A

M1PR95SM2246K RPCM N1RS2 C RPC 04 MDM N1-2 SDO 1B

M1PR95SM2255K RPCM N1RS2 C RPC 13 MDM N1-2

*

NOTE: The RPC open inhibits will be managed operationally to ensure only one MDM will be
powered-off during a loadshed event.
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2A POWER BUS CONNECTIVITY

BUS LOST

EQUIPMENT LOST

FUNCTION/EQUIPMENT
REDUNDANCY LOST

CONTROL/INSTRUMENTATION
LOST

RPDA N1RS1

RPCM N1RS1 A

RPC 1:
RPC 2:
RPC 3:
RPC 4:
RPC 5:
RPC 6:

RPC 11:
RPC 12:
RPC 13:
RPC 14:
RPC 15:
RPC 16:

N1 Htr 1A
N1 Htr 2A
N1 Htr 3A
N1 Htr 4A
N1-1 SDO Card 1A
N1-1 SDO Card 1B
N1-1 MDM
N1 Htr 5A
N1 Htr 6A
N1 Htr 7A
N1 Htr 8A
N1 Htr 9A

1 of 2 Nodel MDMs (N1-1)
1 of 2 Nodel Shell Heater
Strings (N1 A Heaters)

Control of RPCM N14B A, B, and C
Instrumentation from RPCM N14B A, B,
and C

RPCM N1RS1 B

oCO>» ™

RPC 5:
RPC 6:

RPC 13:
RPC 14:

CBM N1 Port Sec 1
CBM N1 Port Sec 2
CBM N1 Port Sec 3
CBM N1 Port Sec 4

1 of 2 Port CBM power sources

RPCM N1RS1C

RPC 1:
RPC 2:
RPC 5:

PMA1 Htr 1A
MDM N1-2 Srv Htr
CBM N1 Sthd Sec 1

(Early Comm Port Ant Pwr)

RPC 6:

CBM N1 Sthd Sec 2

(Early Comm Port Ant Htr)

RPC 12:

CBM N1 Stbd Sec 3

(Early Comm Stbd Ant Pwr)

RPC 13:

CBM N1 Stbd Sec 4

(Early Comm Stbd Ant Htr)

RPC 14:
RPC 15:
RPC 16:

PMAL Htr 3A
PMAL Htr 4A
PMA1 Htr 5A

1 of 2 PMAL Shell Heater
Strings (PMA1 A Heaters)
1 of 2 Stbd CBM power sources

Early Comm Command and Telemetry
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2A POWER BUS CONNECTIVITY(Cont)

BUS LOST

EQUIPMENT LOST

FUNCTION/EQUIPMENT
REDUNDANCY LOST

CONTROL/INSTRUMENTATION
LOST

RPDA N1RS2

RPCM N1RS2 A

RPC 1:
RPC 2:
RPC 3:
RPC 4:
RPC 5:

N1 Htr 1B
N1 Htr 2B
N1 Htr 3B
N1 Htr 4B
CBM N1 Stbd Pri 1

(Early Comm Transceiver
Pwr & Htr)

RPC 6:

CBM N1 Stbd Pri 2

(Early Comm Spare)

RPC 10:

CBM N1 Stbd Pri 3

(Early Comm CTP)

RPC 11:

CBM N1 Stbd Pri 4

(Early Comm RFPDB)

RPC 12:
RPC 13:
RPC 14:
RPC 15:
RPC 16:

N1 Htr 5B
N1 Htr 6B
N1 Htr 7B
N1 Htr 8B
N1 Htr 9B

1 of 2 Nodel Shell Heater
Strings (N1 B Heaters)
1 of 2 Stbd CBM power sources

Early Comm Command and Telemetry

RPCM N1RS2 B

None

acCcorx

RPCM N1RS2 C

RPC 1:
RPC 2:
RPC 3:
RPC 4:
RPC 7:
RPC 8:

RPC 10:
RPC 11:
RPC 13:
RPC 14:
RPC 15:
RPC 16:

PMA1 Htr 1B
PMA1 Htr 2B

N1-2 SDO Card 1A
N1-2 SDO Card 1B
CBM N1 PortPri 1
CBM N1 Port Pri 2
CBM N1 Port Pri 3
CBM N1 Port Pri 4
N1-2 MDM

PMA1 Htr 3B
MDM N1-1 Srv Htr
PMA1 Htr 5B

1 of 2 Nodel MDMs (N1-2)

1 of 2 PMAL Shell Heater
Strings (PMA1 A Heaters)

1 of 2 Port CBM power sources

Control of RPCM N13B A, B, and C
Instrumentation from RPCM N13B A, B,
and C

06 FEBRUARY 98

5-40

ISS MAL/2A/BAS



2A POWER BUS CONNECTIVITY(Cont)

EQUIPMENT LOST

FUNCTION/EQUIPMENT
REDUNDANCY LOST

CONTROL/INSTRUMENTATION
LOST

RPC 4: IMV Sthd Aft Fan
RPC 5: LtInt NOD10S4
RPC 13: Lt Int NOD10S2-1
RPC 16: SD 2

Power to Interior Lights

RPC 1: LtInt NOD1PD2
RPC 3: CBM N1Nad Pri 1
RPC 4: CBM N1 Nad Pri 2
RPC 5: CBM N1Nad Pri 3
RPC 6: CBM N1 Nad Pri 4
RPC 11: CBM N1 ZenPri 1
RPC 12: CBM N1 Zen Pri 2
RPC 13: CBM N1 Zen Pri 3
RPC 14: CBM N1 Zen Pri 4
RPC 15: IMV Deck Aft Viv
RPC 16: IMV Deck Fwd VIv

Power to Interior Lights
1 of 2 Nad CBM power sources
1 of 2 Zen CBM power sources

BUS LOST
RPDA N13B
RPCM N13B A
RPCM N13B B
A
P
C
U
1
RPCM N13B C

RPC 1: LtInt NOD10S2-2
RPC 3: CBM N1 FwdPri 1
RPC 4: CBM N1 Fwd Pri 2
RPC 5: CBM N1 FwdPri 3
RPC 6: CBM N1 Fwd Pri 4
RPC 13: IMV Fwd Stbd Viv
RPC 14: IMV Fwd Port Viv
RPC 16: IMV Port Fwd Fan

Power to Interior Lights
1 of 2 Fwd CBM power sources
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2A POWER BUS CONNECTIVITY(Cont)

BUS LOST

EQUIPMENT LOST

FUNCTION/EQUIPMENT
REDUNDANCY LOST

CONTROL/INSTRUMENTATION

RPDA N14B

RPCM N14B A

RPC 2:
RPC 3:

RPC 14:
RPC 15:
RPC 16:

CBM N1 Fwd Sec 1
CBM N1 Fwd Sec 2
CBM N1 Fwd Sec 3
CBM N1 Fwd Sec 4
IMV Stbd Fwd VIv

1 of 2 Fwd CBM power sources

RPCM N14B B

NCOTX>

RPC 1:
RPC 3:
RPC 4:
RPC 5:
RPC 6:

RPC 11:
RPC 12:
RPC 13:
RPC 14:
RPC 16:
RPC 17:

Lt Int NOD1SD2
CBM N1 Zen Sec 1
CBM N1 Zen Sec 2
CBM N1 Zen Sec 3
CBM N1 Zen Sec 4
CBM N1 Nad Sec 1
CBM N1 Nad Sec 2
CBM N1 Nad Sec 3
CBM N1 Nad Sec 4
RAMV

Cab Fan

Power to Interior Lights
1 of 2 Zen CBM power sources
1 of 2 Nad CBM power sources

RPCM N14B C

RPC 2:
RPC 3:
RPC 4:
RPC 5:

RPC 12:
RPC 13:
RPC 14:
RPC 15:
RPC 16:

Lt Int NOD1OP4
SD1

IMV Aft Stbd VIv
IMV Aft Port Viv
IMV Aft Port Fan
IMV Stbd Aft VIv
IMV Port Fwd Viv
Lt Int NOD10P2-1
Lt Int NOD10P2-2

Power to Interior Lights
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NODE 1 INTERNAL LIGHT LOCATIONS

AT

Lt Int Nod10OP2_2 @ @ Lt Int Nod10P2_1:
Overhead
LtInt Nod10S2_2 Lt Int Nod10S2_1-
| |6 . %Ltmt Nod10S4 |
Port Sw Lt Nod1P1

AFT |
Lt Int Nod1PD2 b . 9
Deck Sw Lt Nod1S5 [
Lt Int Nod1SD2 @
Starboard
b The Sw Lt Int Nod1D2 master switch is not shown on this drawing, it is located on the Deck hatch near the starboard side
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APCU STATUS DISPLAY

1 2 3 4 3
123456789012345678901234567890123456789012345678901

XXXX/ 200/ XXX APCU STATUS XX X DDO HH MM SS
DD HH MM SS

R OW©OO~NOUTRWNF
>

APCU 1

APCU 2

« 8 §§ §§

§><><

The APCU STATUS display is an SM display (DISP 200) available in SM OPS 2 and 4 which provides
output power, thermal, and trip data on the Assembly Power Converter Unit.

PARAMETER CHARACTERISTICS: SM 200 APCU STATUS DISPLAY

CRT NAME UNITS | DISPLAYED STATUS FDA LIMITS
INDICATORS
M|{H]|L]|- | | Lower | Upper
APCU 1
CONV A
OUT AMPS Amps |0to 12 M| H OoSL 75A
TEMP °F 0to 212 M| H OSL 120 °F
CONV B
OUT AMPS Amps |0to 12 M| H OoSL 75A
TEMP °F 0to 212 M| H OSL 120 °F
OUT VOLTS
RES LOW volts 0 to 180 M|H|L ~ |OSL 05 H
HIGH volts 110 to 160 M|H|L 122V |130V
TRIP [1] | volts seeremarks | M | H OSL -4.60 V
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PARAMETER CHARACTERISTICS: SM 200 APCU STATUS DISPLAY (Cont)

[1] The TRIP status voltage can be interpreted using the following table.

TRIP TRIP CAUSE(S)
(STATUS oV ouv oC Iuv
VOLTAGE)
+4.88 X X X X
+4.23 X X X
+3.59 X X X
+2.95 X X
+2.27 X X X
+1.62 X X
+0.98 X X
+0.34 X
-0.30 X X X
-0.95 X X
-1.59 X X
-2.23 X
-2.91 X X
-3.56 X
-4.20 X
-4.48 (NO TRIP)
NOTES:

QOV: Output Overvoltage

OUV: Output Undervoltage

OC: Output Overcurrent
IUV: Input Undervoltage

The tolerance for all reported voltages is + 0.2 volts.
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CRT NAME UNITS | DISPLAYED STATUS FDA LIMITS
INDICATORS
M|H|L |- | | Lower | Upper
APCU 2
CONV A
OUT AMPS Amps |0to 12 M| H - OSL 75A
TEMP °F 0to 212 M| H - OSL 120 °F
CONV B
OUT AMPS Amps |0to 12 M| H - OoSL 75A
TEMP °F 0to 212 M| H - OSL 120 °F
OUT VOLTS
RES LOW volts 0 to 180 M|H|L|- |  |OSL 05 H
HIGH volts 110 to 160 M|{H|L|- | |122V [130V
TRIP [1] | volts seeremarks | M | H - OSL -4.60 V
REMARKS
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SPEC 201 CBM CONTROL DISPLAY

1 2 3 4 )
123456789012345678901234567890123456/7/890123456 78901

N

DDD HH MM SS
[ALL_STOP 1 | BOLT CMDST  POS LQAD
XXX -1 KXXX XXX X XXXXX. XX
CBM CONE 2 R SAFE 19 P = JXXX XXX X XXXXX XX
XXX 3 KX XXX X XXX XX
MS [SAFVAL 20 B JXXXX XXX X XXXXX XX
3 ZEN X X/ X [RESET 18 -2 XXX XXX X  XXXXX XX
4 NAD X X/ X D T KXRX XXX X XXX XX
5 FWD X X/ X XXX B X XXX X XXX
6 STB. X XX R1 MASK XX 4 [ X0 XXX, X~ XXX, XX
7 PORT X X/ X 12345 —1-3  JXXX XXX X XXXKX. XX
IXOKX P KX XXX X XXXRX. XX
BOLTCK 8| 2XXOX B XXX XXX X XXXXX XX
ABOLT 1ST 9| 3XXXX B JXXX XXX X XXXXX. XX
2D 10 | ZXXKKX -4 KX XXX X XXX XX
3RD 11 | RTL D KXRX XXX X XXX XX
ITH 12 |1 XX SS B KXXX XXX X XXXXX. XX
| BOLT 132 XX85 7 KXKX XXX X XK XX
FBOLT 14 | 3 XX SS LAT OMDST ANG  CAPSW
4 XXSS [ XXX XXX XX SS
CAT DEPLOY 15 | CLOSE 22 2 XXXX XXX XX SS
CAPTURE-1 16 3 XXX XXX XX SS
CAPTURE-2 17 1 KX XXX XX SS
_/
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PARAMETER CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY

CRT NAME MSID UNITS | DISPLAY RANGE STATUS FDA
INDICATORS (Limits)
L[M]- HI | LO
‘CONFIRMATION REQUEST'  [1] | P79X0627E, NONE, RSAF,
P79X0628E, | -------mmenmv UBLT,sTOP, | | | | | | | -~
P79X0629E, BIT, CAPT,
P79X0630E, BBLT, DBLT,
P79X0631E ABLT, MASK,
RSET, DPLY,
CLOS, FBLT,
IBLT, LBLT,
RBLT, INIT
ZEN M (MONITOR FIELD) P79X0606E, D = DEACTIVATED
P79X0607E | =-meemmmemev A=ACTIVATED | | | | | | =] —
M = MONITOR
ZEN'S P82K5959J, 0=NO
P82K5960J | --m--nmmenev CONTROLLER | | | | | | -] -
SELECTED,
1= PRIME
(MASTER) CNTLR
2 = SECONDARY
CONTROLLER
NAD M (MONITOR FIELD) P79X0608E, D = DEACTIVATED
P79X0609E | =-m--nmmenev A=ACTIVATED | | | | | | =] —
M = MONITOR
NAD S P82K5961J, 0=NO
2PN 117N R (— CONTROLLER | | | | | | -] -
SELECTED,
1= PRIME
(MASTER) CNTLR
2 = SECONDARY
CONTROLLER
FWD M (MONITOR FIELD) P79X0610E, D = DEACTIVATED
P79X0611E | =-meeommeeev A=ACTIVATED | | | | | | =] —
M = MONITOR
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PARAMETER CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY (Cont)

CRT NAME MSID UNITS | DISPLAY RANGE STATUS FDA
INDICATORS (Limits)
L[M]- HI | LO
FWD S P82K5967J, 0=NO
S PLNGL T N (—— CONTROLLER | | | | | | -] -
SELECTED,
1= PRIME
(MASTER) CNTLR
2 = SECONDARY
CONTROLLER
STB M (MONITOR FIELD) P79X0612E, D = DEACTIVATED
P79X0613E | --me-mmmenev A=ACTIVATED | | | | | | =] —
M = MONITOR
STB'S P82K5963J, 0=NO
P82K5964] | ---meemmenev CONTROLLER | | | | | | -] -
SELECTED,
1= PRIME
(MASTER) CNTLR
2 = SECONDARY
CONTROLLER
PORT M (MONITOR FIELD) P79X0614E, D = DEACTIVATED
P79X0615E | =-m--nmmenev A=ACTIVATED | | | | | | =] —
M = MONITOR
PORT S P82K5965J, 0=NO
P82K5966J | -----mmenev CONTROLLER | | | | | | -] -
SELECTED,
1= PRIME
(MASTER) CNTLR
2 = SECONDARY
CONTROLLER
MSTR STAT P79X0091E, CPLT,PROG, | | | | | [-——1 —
P79X0524E, | ----e-mmenev PEND, ABRT,
P79X0525E, FAIL, TIME
P79X0526E
RTL 1 P79X0163E, o=opeNeD | | | | [~ -1 —
P79X0164E | ------mmene- C = CLOSED
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PARAMETER CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY (Cont)

CRT NAME MSID UNITS | DISPLAY RANGE STATUS FDA
INDICATORS (Limits)
L [M]- HI | LO
RTL 2 P79X0172E, o=oPENED | | | | |~ | —1] —
SNy = — C = CLOSED
RTL 3 P79X0181E, O=0oPENED | | | | [~ [—] —
A7) ] — C = CLOSED
RTL 4 P79X0190E, | ------eemmm- o=oPENED | | | | |~ | —1] —
P79X0191E C = CLOSED
CMD STAT 1-1 [2] | P79%0059E CPLT,PROG,FAIL, | | | | | [— ] —
------------- BIND, INTF, STRP,
NOEN, NOAD,
MALF, MISS, JAMD,
MSBD, ABRT
BOLT CMD STAT 2-1 P79x0061E | | T T T 1T T-—=1T-=
BOLT CMD STAT 3-1 P79x0072E | | T T T 1T T-—=1T-=
BOLT CMD STAT 4-1 P79x0075¢ | | T T T 1T T-—=1T-=
BOLT CMD STAT 1-2 P79X0063E | | [T T T 1T T-—=1T-=
BOLT CMD STAT 2-2 P79x0067E | | T T T 1T T-—=1T-=
BOLT CMD STAT 3-2 P79X0073E | | T T T 1T T-—=71T-=
BOLT CMD STAT 4-2 p79x0077E | | T T T 1T T—=1T-=
BOLT CMD STAT 1-3 P79X0065€ | | [T T T 1T T-—=1T-=
BOLT CMD STAT 2-3 P79X0069E | | [T T T 1T T-—=1T-=
BOLT CMD STAT 3-3 P79X0083E | | T T T 1T T-—=1T-=
BOLT CMD STAT 4-3 P79x0087E | | T T T 1T T—=71T-=
BOLT CMD STAT 1-4 P79x0079E | | T T T 1T T—=7]T-=
BOLT CMD STAT 2-4 P79X0081E | | T T T 1T T-—=1T-=
BOLT CMD STAT 3-4 P79X0085e | | T T T 1T T-—=1T-=
BOLT CMD STAT 4-4 P79X008%E | | T T T 1T T-—=1T-=
POSITION BOLT 1-1 79X0034A Revs. 0--51 TBD | TBD
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PARAMETER CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY (Cont)

CRT NAME MSID UNITS | DISPLAY RANGE STATUS FDA
INDICATORS (Limits)

L [M]- HI | LO
POSITION BOLT 1-2 P79X0036A | Revs. 0--51 TBD | TBD
POSITION BOLT 1-3 P79X0037A | Revs. 0--51 TBD | TBD
POSITION BOLT 1-4 P79X0044A | Revs. 0--51 TBD | TBD
POSITION BOLT 2-1 P79X0035A | Revs. 0--51 TBD | TBD
POSITION BOLT 2-2 P79X0038A | Revs. 0--51 TBD | TBD
POSITION BOLT 2-3 P79X0039A | Revs. 0--51 TBD | TBD
POSITION BOLT 2-4 P79X0045A | Revs. 0--51 TBD | TBD
POSITION BOLT 3-1 P79X0040A | Revs. 0--51 TBD | TBD
POSITION BOLT 3-2 P79X0041A | Revs. 0--51 TBD | TBD
POSITION BOLT 3-3 P79X0046A | Revs. 0--51 TBD | TBD
POSITION BOLT 3-4 P79X0047A | Revs. 0--51 TBD | TBD
POSITION BOLT 4-1 P79X0042A | Revs. 0--51 TBD | TBD
POSITION BOLT 4-2 P79X0043A | Revs. 0--51 TBD | TBD
POSITION BOLT 4-3 P79X0048A | Revs. 0--51 TBD | TBD
POSITION BOLT 4-4 P79X0049A | Revs. 0--51 TBD | TBD
BOLT LOAD 1-1 P79G0002A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 1-2 P79G0006A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 1-3 P79G0008A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 1-4 P79G0022A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 2-1 P79G0004A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 2-2 P79G0010A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 2-3 P79G0012A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 2-4 P79G0024A | POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 3-1 P79G0014A | POUNDS | -1 to 25,000 TBD | TBD
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PARAMETER CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY (Cont)

CRT NAME MSID UNITS DISPLAY RANGE STATUS FDA
INDICATORS (Limits)
L [M] - HI LO
BOLT LOAD 3-2 P79G0016A POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 3-3 P79G0026A POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 3-4 P79G0029A POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 4-1 P79G0042A POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 4-2 P79G0043A POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 4-3 P79G0048A POUNDS | -1 to 25,000 TBD | TBD
BOLT LOAD 4-4 P79G0049A POUNDS | -1 to 25,000 TBD | TBD
LAT CMD STAT 1 P79X0093E CPLT, PROG, FAIL,
------------- BIND, INTF, STRP,
NOEN, NOAD,
MALF, MISS, JAMD,
MSBD, ABRT
LAT CMD STAT 2 P79xo0o097ye | {1 | 1 | | || -
LAT CMD STAT 3 p79xo101e | | 0 1 1 | | | -] mm———--
LAT CMD STAT 4 P79x0105e | | 1 1 1 | | | | -
LATCH SHAFT POSITION 1 (ANG) P79H0O051A Revs. 0--51 TBD | TBD
LATCH SHAFT POSITION 2 (ANG) P79H0O053A Revs. 0--51 TBD | TBD
LATCH SHAFT POSITION 3 (ANG) P79H0O055A Revs. 0--51 TBD | TBD
LATCH SHAFT POSITION 4 (ANG) P79H0O057A Revs. 0--51 TBD | TBD
CAP SW -1 (left) P79X0165E EVENT 1=0©PEN)Y | | | | | |- -
0 = Blank
-1 (right) P79X0166E EVENT 1=C(CLOSED) | | | | | — |- -
0 = Blank
-2 (left) P79X0174E EVENT 1=0©PEN)Y | | | | | |- -
0 = Blank
-2 (right) P79X0175E EVENT 1=C(CLOSED) | | | | | = |-~
0 = Blank
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PARAMETER CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY (Cont)

CRT NAME MSID UNITS DISPLAY RANGE STATUS FDA
INDICATORS (Limits)
L |M]|- HI LO

CAP SW -3 (left) P79X0183E EVENT 1=0©PEN)Y | | | | | |- -
0 = Blank

-3 (right) P79X0184E EVENT 1=C(CLOSED) | | | | | — |- -
0 = Blank

-4 (left) P79X0192E EVENT 1=0©PEN)Y | | | | | |- -
0 = Blank

-4 (right) P79X0193E EVENT 1=C(CLOSED) | | | | | — |- -
0 = Blank
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REMARKS

[1]

[2]

[3]

The four-character field below displays ‘CONF'. It is the ‘confirmation request’ field where the
commanded process in work is displayed upon execution of an ‘ITEM 2 EXEC'.

Bolt Command Status, Position, and Loads are to the right of each bolt. For the Command
Status, each controller has a particular four-character field to denote if the command is: in
progress, failed, if binding is detected, if interference is detected, if missed capture is detected, if
stripping is detected, if there is a no engaged condition, if there is a not adjusted condition, if a
malfunction is detected, if missing capture is detected, if a jam is detected, if a command missed
a broadcast, and if a command was aborted. The user is cued from this field in the event a
command has to be masked or if ground intervention is required.

Bolt position is identified to the right of the Command Stat field, and shows the progress of bolt
rotation for each once commands are issued. The user can use this cue to determine if a
slowdown or jam can be anticipated. This is a good bolt progress column for the user.

Bolt Load is displayed at the right of the display. With each bolt force command increasing as
the sequence progresses, the crew can use this cue to determine if an |_Bolt or F_Bolt
command needs to be present.

For each of the four capture latches at the bottom right, similar columns provide the user with
latch insight as with the bolts above. Latch command status is similar to the range of four-
character fields for the bolt commands above. Latch angle shows the range of full latch
extension to the retracted position.

The Capture Switch, along with the position switch, shows whether a particular latch missed the
incoming passive segment. An ‘O’ or ‘C’ under the ‘CA’ of the header ‘CAPSW’ will indicate
when a latch switch is open or closed. Under ‘SW’ of the header a status field will indicate if an
open circuit or switch short is evident with a down arrow displayed.
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ITEM ENTRY CHARACTERISTICS: SM 201 CBM CONTROL DISPLAY

Items 1 and 2:

Items 3 --- 7:

Items 8 --- 12:

Item 13:

Item 14:

Item 15:

Item 16:
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Item 1 is an all stop command to be used in the event the crew needs to stop any
controller activity that could be considered a problem. This is boxed on top as to
allow rapid identification and execution. The four-character field below displays
‘CONEF.’ ltis the ‘confirmation request’ field where the commanded process in work
is displayed upon execution of an ‘ITEM 2 EXEC’. Addendum AA shows the
various text feedbacks. The command is a two-step MDM software process to
override the firmware command validation step or to send a command which the
firmware considers non-default (nominally sent during the ABOLT command).

Below the CBM Confirm Item 2 are the CBM activation hex entries for powering up
the opening desired.

These will be mission unique and will represent Node 1 for early assembly flights
and Node 2 for the later flights. These commands will be given to the “active” side
of the CBM desired usually at the node interface. ‘ITEM 3+1 EXEC’ will select a
primary (master) controller. ‘ITEM 3+2 EXEC’ will select a secondary controller. In
each case the index number is displayed in the hex field as a crew cue as to which
was selected. This is the beginning of the nominal procedures after the power up
steps. Item 3 will select the Zenith CBM items 4, 5, 6, and 7 work similarly if
procedures require these to be activated.

The ‘M/S’ fields adjacent to the index field shows the user whether the CBM is
activated, deactivated, or in the Monitor state. An ‘A’ is displayed if activated, a ‘D’
is displayed if deactivated, and an ‘M’ is displayed if in the monitor state. The ‘'S’
field displays a 0, 1, 2, or 3 and shows the user if the CBM selected is using no
controller, a prime controller, or a backup controller. These correspond to the
activate and deactivate command.

The ‘BOLTCK’ command ‘ITEM 8 EXEC’ drives all 16 bolts out 2 turns and in 3
turns. This is a test of the bolt and motor operation to ensure they work as desired
prior to the mating operation. The ‘ITEM 9 EXEC' rotates the first group of four
bolts (each 90 degrees apart) and they will drive out to acquire the passive
corresponding nuts. Items 10, 11, and 12 will do the same respectively. These are
the *Acquire’ or ‘Abolt’ commands.

IBOLT - command continues the bolting process but takes all bolts to a higher load
(automatically sequenced four at a time). Nominally, these commands will be sent
several times in a row to ensure proper bolt loads are delivered.

FBOLT - command continues the bolt torque until the bolts are taken to their final
load. This command is sent several times to ensure the bolts reach their final load.

LAT DEPLOY - command sends out the latches (4) from the retracted position in
preparation to grapple the passive portion of the CBM of the component to be
berthed.

CAPTURE-1 - command moves all four capture latches in the first step of a two-
step sequence, moving the latches to the 150° position.
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Item 17:

Item 18:

Item 19:

Item 20:

Items 21:

Item 22:
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CAPTURE-2 - command moves all four capture latches in the first step of a two-
step sequence, moving the latches to the 150° position.

RESET - a reset command similar to that on a home computer. It allows a restart if
the software sequences lock up.

R SAFE - the Contingency Command ‘ITEM 19 EXEC’ which starts a sequence of
three commands to start the process of CBM support of the 20 minute separation
requirement for a fast getaway of the Orbiter should that become necessary. Note:
the second command in this sequence is the CBM_Confirmation_Command. Upon
successful completion of this event, a ‘VAL’ appears below item 19 prompting the
operator to be sure they really want to initiate Rapid Safing.

SAFVAL - ‘ITEM 20 EXEC’ is the third of three commands that are required to start
the process of mating the CBM automatically to support the Shuttle 20 minute sep
requirement (the second command is the CBM_Confirmation_Command).

Above item 21 is the field for the Master Stat Code. This four-character telemetry
field tells the user the status of the Master Controller assigned (ie: whether a
command is in complete, in progress, pending, aborted, failed, or has timed out.)
The addendum Q defines the bit combinations that generate the text fields.

MASK - ‘ITEM 21 + XX', the Mask Bolt commands, are indexed item entries. The
XX are integers that are: 11, 12, 13, 14, 15, 21, 22, 23, 24, 25, 31, 32, 33, 34, 35,
41,42, 43, 44, and 45, each correspond to the bolt groups. All other hex entries will
result in an ‘ILLEGAL ENTRY’ message. These commands are defined in
addendum ‘F’ of the keyboard processing table.

These are grouped in a matrix to mask a single or multiple controller failure should
that malfunction happen. This is a contingency area on the display which, when a
certain actuator is masked, an asterisk is driven at the appropriate X,Y coordinate
of the controller/actuator being masked. For example, if an ‘ITEM 21+ 22 EXEC' is
entered, an asterisk is driven adjacent the vertical column at 2 and under the
horizontal column at 2. This command deselects the actuator/controller 2-2. There
is a group 5 listed there and these are the latch controller/actuators that can be
masked similarly as with the bolts.

The Ready To Latch (RTL) area below is a discrete feedback field on the display to
provide the RMS operator with a series of alpha characters ‘O’ for an Open or ‘C’
for a Closed indication for each of four latches. The characters indicate whether
the CBM is in the capture envelope for the latch that corresponds to that specific
RTL. Adjacent to each latch is a pair of stand alone status that (left to right) provide
insight to a switch short or an open circuit respectively, in either case if a down
arrow is displayed if the event has occurred.

CLOSE - the command that mates the active with the passive CBM segment in
preparation for the bolt driving process.
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SPEC 202 CBM POWER DISPLAY

1 2 3 4 )
1234567890123456/890123456/890123456/7/890123456/7/8901

1

% DD HH MM SS
S|_ONCGFF TR P CFF TRIP CFE TR P NCOF TR P
6 FO AFT

711 1X 2X S 25X 26X S

812 3X 4X S (27X 28X S

913 5X 6X S 29X 30X S
%9 4 7X 8X S |31X 32X S

12 STARBOARD

1311 9X 10X S 33X 34X S 49X 50X S oX 66X S
1412 11X 12X S |35X 36X S 51X 52X S X 68X S
1513 13X 14X S |37X 38X S 53X 54X S 9X 70X S

%9 4 15X 16X S |39X 40X S 55X 56X S 1X 72X S

18 ZEN TH NADI R

1911 17X 18X S 41X 42X S o/X 58X S 73X 74X S
2012 19X 20X S |43X 44X S 99X 60X S oX 76X S
2113 21X 22X S |45X 46X S 61X 62X S X 78X S
%% 4 23X 24X S |47X 48X S 63X 64X S 9X 80X S
24

N v
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PARAMETER CHARACTERISTICS: SM 202 CBM POWER DISPLAY

CRT NAME MSID DISPLAY RANGE STATUS INDICATORS
FORWARD PRI 1 TRIP P79X0427E 1=YES, 0=NO : : . -
FORWARD PRI 2 TRIP P79X0428E 1=YES, 0=NO -
FORWARD PRI 3 TRIP P79X0429E 1=YES, 0=NO -
FORWARD PRI 4 TRIP P79X0430E 1=YES, 0=NO -
PORT PRI 1 TRIP P79X0468E 1=YES, 0=NO -
PORT PRI 2 TRIP P79X0469E 1=YES, 0=NO -
PORT PRI 3 TRIP P79X0471E 1=YES, 0=NO -
PORT PRI 4 TRIP P79X0472E 1=YES, 0=NO -
ZENITH PRI 1 TRIP P79X0422E 1=YES, 0=NO -
ZENITH PRI 2 TRIP P79X0423E 1=YES, 0=NO -
ZENITH PRI 3 TRIP P79X0424E 1=YES, 0=NO -
ZENITH PRI 4 TRIP P79X0425E 1=YES, 0=NO -
FORWARD SEC 1 TRIP P79X0432E 1=YES, 0=NO -
FORWARD SEC 2 TRIP P79X0433E 1=YES, 0=NO -
FORWARD SEC 3 TRIP P79X0434E 1=YES, 0=NO -
FORWARD SEC 4 TRIP P79X0432E 1=YES, 0=NO -
PORT SEC 1 TRIP P79X0456E 1=YES, 0=NO -
PORT SEC 2 TRIP P79X0457E 1=YES, 0=NO -
PORT SEC 3 TRIP P79X0459E 1=YES, 0=NO -
PORT SEC 4 TRIP P79X0460E 1=YES, 0=NO -
ZENITH SEC 1 TRIP P79X0438E 1=YES, 0=NO -
ZENITH SEC 2 TRIP P79X0439E 1=YES, 0=NO -
ZENITH SEC 3 TRIP P79X0440E 1=YES, 0=NO -
ZENITH SEC 4 TRIP P79X0441E 1=YES, 0=NO -
STARBOARD PRI 1 TRIP |P79X0462E 1=YES, 0=NO -
STARBOARD PRI 2 TRIP | P79X0463E 1=YES, 0=NO -
STARBOARD PRI 3 TRIP | P79X0465E 1=YES, 0=NO -
STARBOARD PRI 4 TRIP | P79X0466E 1=YES, 0=NO -
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PARAMETER CHARACTERISTICS: SM 202 CBM POWER DISPLAY (Cont)

CRT NAME MSID DISPLAY RANGE STATUS INDICATORS

H L M - B

NADIR PRI 1 TRIP P79X0520E 1=YES, 0=NO -
NADIR PRI 2 TRIP P79X0521E 1=YES, 0=NO -
NADIR PRI 3 TRIP P79X0522E 1=YES, 0=NO -
NADIR PRI 4 TRIP P79X0523E 1=YES, 0=NO -
STARBOARD SEC 1 TRIP |P79X0474E 1=YES, 0=NO -
STARBOARD SEC 2 TRIP | P79X0475E 1=YES, 0=NO -
STARBOARD SEC 3 TRIP |P79X0477E 1=YES, 0=NO -
STARBOARD SEC 4 TRIP |P79X0478E 1=YES, 0=NO -
NADIR SEC 1 TRIP P79X0443E 1=YES, 0=NO -
NADIR SEC 2 TRIP P79X0444E 1=YES, 0=NO -
NADIR SEC 3 TRIP P79X0445E 1=YES, 0=NO -
NADIR SEC 4 TRIP P79X0446E 1=YES, 0=NO -
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ITEM ENTRY CHARACTERISTICS: SM 202 CBM POWER DISPLAY

ltems 1 and 2:

ltems 25 and 26:

ltems 3 and 4:

ltems 27 and 28:

ltems 5 and 6:

ltems 29 and 30:

ltems 7 and 8:

ltems 31 and 32:

ltems 9 and 10:
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FORWARD PRI RPC 3 ON (OFF) - applies power to and powers off the Forward
Primary circuit 1. Items 1 and 2 are power up and power down commands of the
RPC 3 circuit. Those bolts and latches would lose power if the circuit were tripped
(see the CBM Control display for the specific bolts and latch). Upon completion of
each command, an asterisk is driven adjacent to the item number. The
corresponding trip field will indicate a tripped circuit and will cause an asterisk and a
down arrow to be driven in the parameter status column if the appropriate discrete
is set high. Accompanying the tripped indication, a fault message is driven on the
message line indicating the source of the tripped circuit.

The power primary and secondary parameter fields are in partitioned groups of
four. There are groups of bolts and latches that are powered by each group under
the header of primary and secondary. Each of the groups have a dedicated RPC
for that group. (A check of the specific components powered by the RPC’s and
RPCM's is found in the Electrical Power Architecture Workbook).

The Secondary circuit fields are displayed similarly to the Primary circuits.

FORWARD PRI RPC 4 ON (OFF) - similarly power the bolts and latch tied to the
RPC 4 circuit.

The Secondary circuit fields are displayed similarly to the Primary circuits.
FORWARD PRI RPC 5 ON (OFF) - similarly be powered by RPC 5.
The Secondary circuit fields are displayed similarly to the Primary circuits.
FORWARD PRI RPC 6 ON (OFF) - similarly be powered by RPC 6.
The Secondary circuit fields are displayed similarly to the Primary circuits.

PORT PRI RPC 3 ON (OFF) - applies power to and powers off the Port Primary
circuit 1. Items 9 and 10 are power up and power down commands of the RPC 3
circuit. Those bolts and latches would lose power if the circuit were tripped (see the
CBM Control display for the specific bolts and latch). Upon completion of each
command, an asterisk is driven adjacent to the item number. The corresponding
trip field will indicate a tripped circuit and will cause an asterisk and a down arrow to
be driven in the parameter status column if the appropriate discrete is set high.
Accompanying the tripped indication, a fault message is driven on the message line
indicating the source of the tripped circuit.

The power primary and secondary parameter fields are in partitioned groups of
four. There are groups of bolts and latches that are powered by each group under
the header of primary and secondary. Each of the groups have a dedicated RPC
for that group. (A check of the specific components powered by the RPCs and
RPCMs is found in the Electrical Power Architecture Workbook).
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ltems 33 and 34:

ltems 11 and 12:

ltems 35 and 36:

ltems 13 and 14:

ltems 37 and 38:

tems 15 and 16:

ltems 39 and 40:

tems 17 and 18:

ltems 41 and 42:

ltems 19 and 20:

ltems 43 and 44:

ltems 21 and 22:

ltems 45 and 46:

ltems 23 and 24:

ltems 47 and 48:
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The Secondary circuit fields are displayed similarly to the Primary circuits.
PORT PRI RPC 4 ON (OFF) - similarly be powered by RPC 4.

The Secondary circuit fields are displayed similarly to the Primary circuits.
PORT PRI RPC 5 ON (OFF) - similarly be powered by RPC 5.

The Secondary circuit fields are displayed similarly to the Primary circuits.
FORWARD PRI RPC 6 ON (OFF) - similarly be powered by RPC 6.

The Secondary circuit fields are displayed similarly to the Primary circuits.

ZENITH PRI RPC 3 ON (OFF) - applies power to and powers off the Zenith Primary
circuit 1. Items 17 and 18 are power up and power down commands of the RPC 3
circuit. Those bolts and latches would lose power if the circuit were tripped (see the
CBM Control display for the specific bolts and latch). Upon completion of each
command, an asterisk is driven adjacent to the item number. The corresponding
trip field will indicate a tripped circuit and will cause an asterisk and a down arrow to
be driven in the parameter status column if the appropriate discrete is set high.
Accompanying the tripped indication, a fault message is driven on the message line
indicating the source of the tripped circuit.

The power primary and secondary parameter fields are in partitioned groups of
four. There are groups of bolts and latches that are powered by each group under
the header of primary and secondary. Each of the groups have a dedicated RPC
for that group. (A check of the specific components powered by the RPCs and
RPCMs is found in the Electrical Power Architecture Workbook).

The Secondary circuit fields are displayed similarly to the Primary circuits.

ZENITH PRI RPC 4 ON (OFF) - similarly power the bolts and latch tied to the RPC
4 circuit.

The Secondary circuit fields are displayed similarly to the Primary circuits.
ZENITH PRI RPC 5 ON (OFF) - similarly be powered by RPC 5.
The Secondary circuit fields are displayed similarly to the Primary circuits.
ZENITH PRI RPC 6 ON (OFF) - similarly be powered by RPC 6.

The Secondary circuit fields are displayed similarly to the Primary circuits.
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ltems 49 and 50:

ltems 65 and 66:

ltems 51 and 52:

ltems 67 and 68:

ltems 53 and 54:

ltems 69 and 70:

ltems 55 and 56:

ltems 71 and 72:

ltems 57 and 58:

ltems 73 and 74:
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STARBOARD PRI RPC 3 ON (OFF) - applies power to and powers off the
Starboard Primary circuit 1. Items 49 and 50 are power up and power down
commands of the RPC 3 circuit. Those bolts and latches would lose power if the
circuit were tripped (see the CBM Control display for the specific bolts and latch).
Upon completion of each command, an asterisk is driven adjacent to the item
number. The corresponding trip field will indicate a tripped circuit and will cause an
asterisk and a down arrow to be driven in the parameter status column if the
appropriate discrete is set high. Accompanying the tripped indication, a fault
message is driven on the message line indicating the source of the tripped circuit.

The power primary and secondary parameter fields are partitioned in groups of
four. There are groups of bolts and latches that are powered by each group under
the header of primary and secondary. Each of the groups have a dedicated RPC
for that group. (A check of the specific components powered by the RPCs and
RPCMs is found in the Electrical Power Architecture Workbook).

The Secondary circuit fields are displayed similarly to the Primary circuits.

STARBOARD PRI RPC 4 ON (OFF) - similarly power the bolts and latch tied to the
RPC 4 circuit.

The Secondary circuit fields are displayed similarly to the Primary circuits.
STARBOARD PRI RPC 5 ON (OFF) - similarly be powered by RPC 5.
The Secondary circuit fields are displayed similarly to the Primary circuits.
STARBOARD PRI RPC 6 ON (OFF) - similarly be powered by RPC 6.
The Secondary circuit fields are displayed similarly to the Primary circuits.

NADIR PRI RPC 3 ON (OFF) - applies power to and powers off the Nadir Primary
circuit 1. Items 57 and 58 are power up and power down commands of the RPC 3
circuit. Those bolts and latches would lose power if the circuit were tripped (see the
CBM Control display for the specific bolts and latch). Upon completion of each
command, an asterisk is driven adjacent to the item number. The corresponding
trip field will indicate a tripped circuit and will cause an asterisk and a down arrow to
be driven in the parameter status column if the appropriate discrete is set high.
Accompanying the tripped indication, a fault message is driven on the message line
indicating the source of the tripped circuit.

The power primary and secondary parameter fields are partitioned in groups of
four. There are groups of bolts and latches that are powered by each group under
the header of primary and secondary. Each of the groups have a dedicated RPC
for that group. (A check of the specific components powered by the RPCs and
RPCMs is found in the Electrical Power Architecture Workbook).

The Secondary circuit fields are displayed similarly to the Primary circuits.
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Items 59 and 60: NADIR PRI RPC 4 ON (OFF) - similarly power the bolts and latch tied to the RPC 4
circuit.

Items 75 and 76: The Secondary circuit fields are displayed similarly to the Primary circuits.
Items 61 and 62: NADIR PRI RPC 5 ON (OFF) - similarly be powered by RPC 5.
Items 77 and 78: The Secondary circuit fields are displayed similarly to the Primary circuits.
Items 63 and 64: NADIR PRI RPC 6 ON (OFF) - similarly be powered by RPC 6.

Items 79 and 80: The Secondary circuit fields are displayed similarly to the Primary circuits.
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SPEC 203 EARLY COMM DISPLAY

1 2 3 4 2
123456789012345678901234567/890123456789012345678901

/ XXXXI 203/ XXX EARLY COW

XX X DDO HH MM SS
DD HH

1
2 MM SS
3 L OP
4 | NLRS1C RPC 5 1X 2X RTG MDE
) 6 3X 4X  |MANUAL 22X
6 12 55X 6X |AUTO 23X
I 13 71X 8X
8 | NLRS2A RPC 5 9X 10X ANT SEL
9 6 11X 12X |PCRT OW 24X
10 10 13X 14X | STBD OW 25X
11 11 15X 16X
12 26 PORT ARRAY BEAM XX X
13 ON OFF |27 STBD ARRAY BEAM X X
14 | XM T 17X 18X —
15 | DECRYPT X 19X |BEAM SEL XX
16 | KEY XXX
17 | POST XXAKX 31 G STR XXX
18 | CPT POST XXXX
19 H LO
20 | SYS MODE 20X 21X TEMP I/F
21 | FRM LOCK PORT ANT XXX XXX
22 | PORTCOM XXX STBD ANT XXX XXX
23 | CIP XXX PORTCOM XXX XXX
%é‘ RS RICT XXX CIP XXX
26
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PARAMETER CHARACTERISTICS:

SM 203 EARLY COMM DISPLAY

CRT NAME MSID UNITS DISPLAY RANGE
DECRYPT ON O = P — %=1 plank = 0
DECRYPT KEY BIT 0/4/8 P79U0594D/ | ~-eemmermmemmemeeee TBD

P79U0327D/
P79U0330D
DECRYPT POST O - P —— FAIL =1, PASS =0
CPT POST - P — FAIL =0, PASS = 1
FRM LOCK PORTCOM YO = A [ — YES=1,NO=0
FRM LOCK CTP S O A T —— NO=1,YES=0
R-S RJCT [1] | P7OX0590E [ -eomemmemeemeemes YES=1,NO=0
BEAM SEL IV N e —— TBD
SIG STR P79U0600A CNT 0 --- 255
PORT ANT TEMP P79U0601A CNT 0 --- 255
STBD ANT TEMP P79U0602A CNT 0 --- 255
PORTCOM TEMP P79U0603A CNT 0 --- 255
CTP TEMP P79U0604A CNT 0 --- 255
PORT ANT I/F S YA = P — ERR=1, OK=0
STBD ANT I/F O - P — ERR=1, 0K =0
PORTCOM I/F Y - P — ERR=1, OK=0
REMARKS

[1] This parameter displays ‘'YES’ or ‘NO’ to indicate if forward link packets are being discarded due

to Reed-Solomon rejects.
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ITEM ENTRY CHARACTERISTICS: SM 203 EARLY COMM DISPLAY

ltems 1 --- 16:

tems 17 and 18:

ltem 19:

ltems 20 and 21:

ltems 22 and 23:

ltems 24 and 25:

ltems 26 and 27:
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N1RS1C RPC (5,6,12,13) and N1RS2A RPC (5,6,10,11) - powers on (CL) and
powers off (OP) the Remote Power Controllers (RPCs) associated with the Early
Communication System. An asterisk will be displayed next to the appropriate item
number to indicate the open/closed status of each RPC.

XMIT - powers ON and OFF the Early Communication System transmitter,
respectively. An asterisk will be displayed next to the appropriate item number to
indicate transmitter status.

DECRYPT - turns OFF the Decryption function. An asterisk will be displayed next
to item 19 to indicate that the decryption function is OFF; otherwise, an asterisk will
be displayed under the ON column. The KEY field displays the index number of the
decryption key currently in use. This value is displayed in hex. The POST field
displays either ‘PASS’ or ‘FAIL’ to indicate whether or not the decryption Power On
Self-Test (POST) was successful.

The Command/Telemetry Processor (CTP) POST field displays either ‘PASS’ or
‘FAIL’ to indicate whether or not the CTP POST was successful.

SYS MODE - selects either the HI or LO system mode, respectively. An asterisk
will be displayed next to the appropriate item entry to indicate the current system
mode. HI mode is used for video-teleconferencing and LO mode is used for
command/telemetry transmission.

PTG MODE - allow the crew to select either the MANUAL or AUTO pointing modes,
respectively. An asterisk will be displayed next to the appropriate item entry to
indicate the current mode. Normal operation of the system will be in automatic
pointing mode.

ANT SEL - selects either the PORT or STBD OMNI antenna respectively. These
commands are used when in Low Data Rate and Manual Pointing Mode only. An
asterisk will be displayed next to the appropriate item entry to indicate the antenna
selected regardless of pointing mode.

PORT or STBD ARRAY BEAM - selects either the PORT or STBD ARRAY BEAM.
These commands are used in conjunction with the Automatic Pointing Mode to give
the antenna pointing algorithm an initial beam reference for signal acquisition.
These commands are also used for full manual control of the arrays when in
Manual Pointing Mode. These are indexed commands with 64 beam selection. An
asterisk is displayed to the right of the command feedback field to indicate PORT or
STBD is in use.
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SPEC 204 FGB DISPLAY

1 2 3 4 o)
123456789012345678901234567/890123456789012345678901

1fXXXX/204/XXX F@EB XX X DD HH MM SS \

% DD HH MM SS

4 VALTS AMPS

5 | MAIN BUS XXX, X

6 1 XXX, X

7 XXX, X BC SYNC XXXS

g SOLAR ARRAY XXX, X HERM CTR XXX
10 | RACU 5 | NP ( XXX
11 QJTr XXX XS XX XS OV DR XXX
12 MJ RDY CH 1 XXX
13 | RACU 6 | NP 2 XXX
14 QJTr XXX XS XX XS 3 XXX
15 QCS RDY 1 XXX
16 ON CFF 2 XXX
17 | RACU 5 PWR X
18 VI A FB 1 5 BATT VAOLTS CHG1 CHG 2
19 NCS 2 6 ] XX X XX X XX X
20 4 XX X XX X XX X
21 | RACU 6 PWR X X 3 XX X XX X XX X
22 VI A FB 3 7 4 XX X XX X XX X
23 NCS 4 8 5 XX X XX X XX X
24 4 XX X XX X XX X
25
26

\_ J
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PARAMETER CHARACTERISTICS: SM 204 FGB DISPLAY

CRT NAME MSID UNITS DISPLAY STATUS FDA
RANGE INDICATORS (Limits)
HiL|-|" HI LO

MAIN BUS AMPS P79C0236A AMP 0 --- 600 N/A N/A

MAIN BUS V1 VOLTS P79Vv0270A VvDC 0 ---40 N/A 28.5

MAIN BUS V2 VOLTS P79V0272A VvDC 0---40 N/A 28.5

SOLAR ARRAY AMPS P79C0510A AMP 0 --- 600 N/A N/A

RACU 5 INPUT AMPS P79C0242A AMP 0---35 N/A N/A

RACU 5 OUTPUT VOLTS P79VvV0274A VvDC 0-150 - 130V 118V

RACU 5 OUTPUT AMPS P79C0238A AMP 0---80 - 16A N/A

RACU 6 INPUT AMPS P79C0244A AMP 0--35 N/A N/A

RACU 6 OUTPUT VOLTS P79V0276A VvDC 0 --- 150 - 130V 118V

RACU 6 OUTPUT AMPS P79C0240A AMP 0---80 - 16A N/A

RACU 5 POWER ON P79X0383E W |-----eemmmeee- e T T I B e
blank = 0

RACU5 POWEROFF | | e blank=1, | | | | | |[-ee——- | mmemm——--
% = O

RACU 6 POWER ON P79X0384E W |------emmmmee- e T T I B e
blank = 0

RACU 6 POWEROFF | | mmmmmeeeeeeee blank=1, | | | | | |- | mmemm———-
% = O

BC SYNC [1] |P79X0211E |-------meeee- YES =0, N/A 1
NO =1

FRM CTR [2] |P79UO0116D | ----ememeeee- INCREMENT | | | | | [|====mmmm | =mmmmme-

COMMANDING [3] |[P79X0511E | -—--—-mmme- ENA=1, | | | | | [|====mmmm | e
INH=0

CMD DIRECTION [4] |P79X0512E |- MU=1, | | | | | |eeeeeeeee [ emmmmeee-
DIO=0

MU READY CH 1 P79X0513E | -----eemmmmeee- YES=1, | | | | | |- |-
NO =0

MU READY CH 2 P79X0514E |------emmmmeee- YES=1, | | | | | |- |-
NO =0
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PARAMETER CHARACTERISTICS: SM 204 FGB DISPLAY (Cont)

CRT NAME MSID UNITS DISPLAY STATUS FDA
RANGE INDICATORS (Limits)
HIL[- [ | HI LO
MU READY CH 3 P79X0515E | ---eemmrmem YEs=1, | | | | | [ [
NO =0
OCS READY 1 P79X0518E | ---ermmrmem YEs=1, | | | | | [ [
NO =0
OCS READY 2 P79X0519E | ---ermmrmmem YEs=1, | | | | | [ [
NO =0
BATT 1 VOLTS [5] | P79Vv0278A VDC 0--35 N/A 25.5
BATT 1 CHG 1 [5] | P79E0246A AMP-HRS [0 -- 60 N/A N/A
BATT 1 CHG 2 [5] | P79E0248A AMP-HRS |0 --- 60 N/A N/A
BATT 2 VOLTS [5] | P79V0280A VDC 0--35 N/A 25.5
BATT 2 CHG 1 [5] | P79E0250A AMP-HRS |0 --- 60 N/A N/A
BATT 2 CHG 2 [5] | P79E0252A AMP-HRS [0 -- 60 N/A N/A
BATT 3 VOLTS [5] | P79Vv0282A VDC 0--35 N/A 25.5
BATT 3 CHG 1 [5] | P79E0254A AMP-HRS [0 -- 60 N/A N/A
BATT 3 CHG 2 [5] | P79E0256A AMP-HRS |0 --- 60 N/A N/A
BATT 4 VOLTS [5] | P79Vv0284A VDC 0--35 N/A 25.5
BATT 4 CHG 1 [5] | P79E0258A AMP-HRS |0 --- 60 N/A N/A
BATT 4 CHG 2 [5] | P79E0260A AMP-HRS [0 -- 60 N/A N/A
BATT 5 VOLTS [5] | P79V0286A VDC 0--35 N/A 25.5
BATT 5 CHG 1 [5] | P79E0262A AMP-HRS [0 -- 60 N/A N/A
BATT 5 CHG 2 [5] | P79E0264A AMP-HRS |0 --- 60 N/A N/A
BATT 6 VOLTS [5] | P79Vv0288A VDC 0--35 N/A 25.5
BATT 6 CHG 1 [5] | P79E0266A AMP-HRS [0 -- 60 N/A N/A
BATT 6 CHG 2 [5] | P79E0268A AMP-HRS |0 --- 60 N/A N/A
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REMARKS

[1]

[2]

[3]

[4]

[5]

In the BC SYNC field, either ‘YES’ or ‘NO’ will be displayed to indicate whether or not the FGB
MDM is communicating with the bus controller (either the OIU or Node MDM). When the FGB
MDM loses sync with the bus controller, this field will read ‘NO’ and the crew will receive an alert
light, tone and fault message.

By checking to see if the frame counter (FRM CTR) is incrementing, the crew can determine
whether data is being received from the FGB MDM.

The COMMANDING field indicates whether or not the relay command matrix has been enabled
(ENA) or inhibited (INH). The relay command matrix is controlled by the Mission Control Center
in Moscow (MCC-M). When this command matrix is enabled, the Mission Control Center in
Houston (MCC-H) or the crew can command the FGB. This field must read ‘ENA’ before either
MCC-H or the crew has the capability to issue the RACU power ON and OFF commands.

The CDM DIR field indicates the direction of a command sent to a FGB element. This field will
read either ‘MU’ to indicate that the command was originated from the Matching Unit or ‘DIO’ to
indicate that the command was originated from the FGB MDM.

The BATT section displays the voltage and two charge readings for the six FGB batteries. The
BATT CHG parameters measure the state of charge in Amp-hrs of the batteries. The range is 0
to 60 Amp-hrs, 0 being a completely drained battery and 60 being a fully charged battery. There
are two sensors that measure the charge. The Russians are able to select and de-select the
sensors depending on their telemetry needs. Therefore, both sets of battery charge data may
not be available.
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ITEM ENTRY CHARACTERISTICS: SM 204 FGB DISPLAY

ltems 1 --- 5: RACU 5 PWR VIA FGB ON/OFF - enables the crew to command RACU 5 power
On/Off via the FGB MDM when the OIU is the bus controller. An asterisk will be
displayed under the ON/OFF column.

Items 3 --- 7: RACU 6 PWR VIA FGB ON/OFF - enables the crew to command RACU 6 power
On/Off via the FGB MDM when the OIU is the bus controller. An asterisk will be
displayed under the ON/OFF column.

Items 2 --- 6: RACU 5 PWR VIA NCS ON/OFF - enables the crew to command RACU 5 power
On/Off via Node MDM when the Node MDM is the bus controller. An asterisk will
be displayed under the ON/OFF column.

ltems 4 --- 8: RACU 6 PWR VIA NCS ON/OFF - enables the crew to command RACU 6 power

On/Off via Node MDM when the Node MDM is the bus controller. An asterisk will
be displayed under the ON/OFF column.
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SPEC 210 NODE 1 DISPLAY

1 2 3 4 2
123456789012345678901234567/890123456789012345678901

1/ XXXX/ 210/ XXX NCDE 1 XX X DDOY HH MM SS \
2 DDDY HH MM SS
3 PRI MDM SEC MDM
4| PHY ID XXXX XXXX CABI N PRESS XX. XXS
5| STATE  XXXX XXXX
6 STBY 1 2 BUS OONFI G
7 N1-1 TO SEC 3 CHA CHB
8 G XXX N1-1 MDM
9 UB ORB NI-1 XX 19X 20X
10| FRM CTR XXX XXX |CB QNG 1 XX 21X 22X
%% SYNC XXXS LB LAB SYS-1 XX 23X 24X
13| TEMP N1-1  XXXX N1-2 NMDM
14 NI-2  XXXX UB ORB NI-2 XX 25X 26X
15| L B QNG 2 XX 27X 28X
%9 VIA NCS 4+ XXX LB LAB SYS-2 XX 29X 30X
18 PO/NER ON OFF TR P HEI VDM
19| N1I-1T MDM 7X 8X S EPS Ni-14 XX 31X 32X
20| SDO A OX 10X S N1-23 XX 33X 34X
21 B 11X 12X S
22| N1-2 MDM 13X 14X S | SS C&W TONE STATUS
23| SDO A 15X 16X S HRE S
5451 B 17X 18X S WARN S CAUT S
26

. /
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PARAMETER CHARACTERISTICS: SM 210 NODE 1 DISPLAY

CRT NAME MSID UNITS DISPLAY STATUS FDA
RANGE INDICATORS (Limits)
HIL[M[- [~ HI LO
PHY ID PRI MDM [1] | P79X0484E 1=N1-2,
----------- 0=N1-1
PHY ID SEC MDM [1] | P79X0486E 1=N1-2,
----------- 0=N1-1
STATE PRI MDM BIT 5/6/7 [2] | P79X0120E/ STBY =001
P79X0487E/ | ----mmemv PRI=Z010 | | | | | |- [
P79X0488E SEC =011
DIA = 111
STATE SEC MDM BIT 5/6/7 [2] | P79X0111E/ STBY =001
P79X0489E/ [ ----m-em- PRI=Z010 | | | | | |- [
P79X0490E SEC =011
DIA = 111
LOAD SHED VIA FGB [6] | P79X0058E,  [-----ermm- NO =0, ~ IN/A 1
P79X0068E, YES=1
P79X0072E
CONFIG PRI MDM BIT 3-6 [3] | P79X0118E, C01--C16
P79X0500E ® |--—— | | | | | | | -
P79X0502E
CONFIG SEC MDM BIT 3-6 [3] | P79X0109E, CO01--C16
P79X0503E® |-——— | | | | | | | |
P79X0505E
FRM CTR PRI MDM [4] [P79U0509D  [----ermm- INCREMENT | | | | | [+ [
FRM CTR SEC MDM [4] [P79U0114D |- INCREMENT | | | | | [ [
SYNC - SEC MDM [5] |[P79X0112E  [---ermm- 1=NO, ~ IN/A 1
0=YES
TEMP N1-1 P79T0107D °F TBD TBD TBD
TEMP N1-2 P79T0106D °F TBD TBD TBD
N1-1 MDM POWER TRIP SV K A [ |—— ~ IN/A 1
N1-1 SDO A POWER TRIP P79X0450E | --emomee | —ommemmeemmees ~ [N/A 1
N1-1 SDO B POWER TRIP P79X0451E | -cemommee | mommemmemmmees ~ IN/A 1
N1-2 MDM POWER TRIP SRR =R [ ~ [N/A 1
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PARAMETER CHARACTERISTICS: SM 210 NODE 1 DISPLAY (Cont)

CRT NAME MSID UNITS DISPLAY STATUS FDA
RANGE INDICATORS (Limits)
HiL|M]|- HI LO
N1-2 SDO A POWER TRIP P79X0298E |-----mm--mm | mmmmmmemmeeeeees N/A 1
N1-2 SDO B POWER TRIP P79X0299E | ----m-mmemm | s N/A 1
CABIN PRESS [7] | P79P0493A PSIA TBD - 15 13.9
UB ORB N1-1 BUS CONFIG [8] | P79X0128E/  [---------- NA=00 | | | | [ [ =
P79X0491E RT =01
BC =10
CB GNC-1 BUS CONFIG BIT 6/7 [8] |P79X0126E/  |----------- NA=00 | | | | | |- |-
P79X0492E RT =01
BC = 10
LB LAB SYS-1 BUS CONFIG BIT 6/7 [8] |P79X0124E/  |----------- NA=00 | | | | | [ e
P79X0494E RT =01
BC =10
UB ORB N1-2 BUS CONFIG BIT 6/7 [8] |P79X0134E/  |----------- NA=00 | | | | | |- |-
P79X0495E RT =01
BC =10
CB GNC-2 BUS CONFIG BIT 6/7 [8] |P79X0132E/  |----------- NA=00 | | | | | [ |-
P79X0496E RT =01
BC =10
LB LAB SYS-2 BUS CONFIG BIT 6/7 [8] |[P79X0130E/  |----------- NA=00 | | | | | [ [
P79X0497E RT =01
BC =10
UB EPS N1-14 BUS CONFIG BIT 6/7 [8] | P79X0140E/  |----------- NA=00 | | | | | [ e
P79X0498E RT =01
BC =10
UB EPS N1-23 BUS CONFIG BIT 6/7 [8] | P7T9X0122E/ [ ----------- NA=00 | | | | | [em [
P79X0499E RT =01
BC =10
FIRE [9] | P79X0161E |--mmmmmmmm [ mmmmmmmmmmmeeee- N/A
WARN [9] |P79X0158E |------mmee [ =mmeeomoeeeee N/A
CAUT [9] | P79X0157E |--mmmmmmmmm [ mmmmmmmmmmmmeee- N/A
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REMARKS

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

The PHY ID field will display ‘N1-1" or ‘N1-2’ to indicate which ISS Node 1 Multiplexer/
Demultiplexer (MDM) is the primary (PRI) and secondary (SEC) Node Control Software (NCS)
MDM. For nominal operations, N1-2 will be the PRI MDM and N1-1 will be the SEC MDM.

The STATE field indicates the operational state of the primary and secondary MDMs. This field
will read ‘PRI’ for primary, ‘SEC’ for secondary, ‘STBY’ for standby and ‘DIA’ for diagnostics.

The CONFIG field indicates the configuration number (CO1 - C16) of the NCS running in the
primary and secondary MDMs.

By checking to see if the frame counters (FRM CTR) for the PRI and SEC MDMs are
incrementing, the crew can determine whether data is being received from the MDMs.

The SYNC field will display either ‘“YES’ or ‘NO’ to indicate whether or not the SEC MDM is
communicating with the PRI MDM. This field applies to the secondary MDM only. When the
SEC MDM has lost sync with the PRI MDM, ‘NO’ will be displayed in the SYNC field and the crew
will receive an alert light, tone, and fault message.

If any three or more FGB batteries read 25 volts or less, the FGB will send a C&W to the Node 1

MDMs, which will activate the load shed table. If this occurs, the LOAD SHED VIA FGB field will

display ‘YES’ and a down-arrow will be displayed in the status field. The crew will also receive an
alert light, tone, and fault message. Otherwise, the field will display ‘NO’.

The CABIN PRESS field displays the Node 1 cabin pressure. When this parameter exceeds its
lower/upper FDA limits, a down or an up arrow will be displayed in the status field. The crew will
also receive a master alarm light and tone, a B/U C/W light on panel F7, and a fault message.

BUS CONFIG displays information on the ISS 1553B buses. The field to the right of the bus
name displays the configuration of the buses connected to the specified MDM. This field will
read either ‘BC’ for bus controller, ‘RT’ for remote terminal, or ‘NA’ for not available.

ISS C&W TONE STATUS: Since the Early Portable Computer System (PCS) doesn’t have the
capability to annunciate alarm tones, the tone status flag from the NCS will be used to trigger the
Orbiter C&W system. When the tone status flag is set for any FIRE, WARNING, or CAUTION
event, a down-arrow will be displayed in the appropriate status field. For a ‘FIRE’ event, the crew
will receive a master alarm light and tone, a B/U C/W light on panel F7, and a fault message.

For ‘WARN'’ and ‘CAUT’ events, the crew will receive an alert light, tone, and fault message. The
crew will then have to refer to the PCS for details on the fault condition.
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ITEM ENTRY CHARACTERISTICS: SM 210 NODE 1 DISPLAY

Items 1 and 2:

Item 3:

Item 4:

ltems 7 --- 12:
Items 13 --- 18:
ltems 19 --- 34:

Items 19 and 20:

Item 21 and 22:

Items 23 and 24:

Items 25 and 26:

Items 27 and 28:

Items 29 and 30:
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STBY - allows the crew to command either the primary or secondary MDM to the
Standby state.

N1-1 TO SEC - commands N1-1 to the secondary state.

LOAD SHED VIA NCS - activates the Node 1 Load Shed Table, which will power off
everything in the Node 1, except the MDMs. This command will be used by the
crew in response to a fire in the Node. This command is protected to prevent
inadvertent execution; therefore, an ITEM 4 + 99 entry is required. Currently, there
is no telemetry from the NCS to indicate the status of the load shed. The load shed
table can also be activated without crew or ground intervention.

N1-1 POWER ON/OFF - allows the crew to close (Power On) and open (Power
Off) the RPCs associated with the MDM power supplies and Solenoid Driver Output
(SDO) A and B cards. An asterisk will be displayed next to the appropriate item
number to indicate the power status. A down-arrow will be displayed in the Trip
Status field when an RPC has tripped. The crew will also receive an alert light,
tone, and fault message.

N1-2 POWER ON/OFF - allows the crew to close (Power On) and open (Power
Off) the RPCs associated with the MDM power supplies SDO A and B cards. An
asterisk will be displayed next to the appropriate item number to indicate the power
status. A down-arrow will be displayed in the Trip Status field when an RPC has
tripped. The crew will also receive an alert light, tone, and fault message.

BUS CONFIG CH A/CH B - allows the crew to select either Channel A or B on each

of the buses. An asterisk will be displayed next to the appropriate item number to
indicate the selected channel.

UB ORB N1-1 CH A/CH B - allows the crew to select which channel (A, B) the N1-1
MDM will communicate on the UB ORB N1-1 bus.

CB GNC-1 CH A/CH B - allows the crew to select which channel (A, B) the N1-1
MDM will communicate on the CB GNC-1 bus.

LB LAB SYS-1 CH A/CH B - allows the crew to select which channel (A, B) the
N1-1 MDM will communicate on the LB LAB SYS-1 bus.

UB ORB N1-2 CH A/CH B - allows the crew to select which channel (A, B) the N1-2
MDM will communicate on the UB ORB N1-2 bus.

CB GNC-2 CH A/CH B - allows the crew to select which channel (A, B) the N1-2
MDM will communicate on the CB GNC-2 bus.

LB LAB SYS-2 CH A/CH B - allows the crew to select which channel (A, B) the
N1-2 MDM will communicate on the LB LAB SYS-2 bus.
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Items 31 and 32: UB EPS N1-14 CH A/CH B - allows the crew to select which channel (A, B) the PRI
MDM will communicate on the UB EPS N1-14 bus.

Items 33 and 34: UB EPS N1-23 CH A/CH B - allows the crew to select which channel (A, B) the PRI
MDM will communicate on the UB EPS N1-23 bus.
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SPEC 212 OIU DISPLAY
12345678901234567890123456/7/890123456789012345678901

1 /7 XXXX/ 212/ XXX au XX X DDOY HH MM SS \
2 DDDY HH MM SS
3| QU1 TEMP +XXXXS A U STATUS CTR XX
41 QU2 TEMP FXXXXS | SS BC TI ME XX- XX- XX/ XX: XX: XX
5 133 YaYaYs VoY YVaYaYa VoY Yo ¥aYa Y Va3 Ve Yo ¥ VoY Ve Ya Y Vi
9 S'SI'ATUS o 1 FORVAT XXX
ACTTVE DEVI CE
8 DCM ~ SYNC BUS 1 RT 2X
9 AD PD BUS LOCK BWF BC 3X
10 1 XXX X XXXXS [1  XSXSXS A 4X
11 2 XXX X XXXXS |2  XSXSXS B 5X
12 3 XXX X XXXXS |3  XSXSXS BUS 2 RT 6X
%2 4 XXX X XXXXS |4  XSXSXS B% &
15 A U QWD CTR XXX B 9X
16 PSP |/ F XXX BUS 3 RT 10X
17 FLOAT PO NT XXXS LAST OVD BC 11X
18 PSP XXX A 12X
19 A U XXX B 13X
20 SSCR BUS 4 RT 14X
21 | PRI FRM SYNC XXXS BC 15X
22 | PRI STATUS  XXXS 18 SPARE CO\VD A 16X
23 | B/ U FRM SYNC XXXS XXX B 17X
5451 B/ U STATUS  XXXS —
26

N J
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PARAMETER CHARACTERISTICS: SM 212 OIU DISPLAY

CRT NAME MSID UNITS DISPLAY STATUS FDA
RANGE INDICATORS (Limits)
HIL[M[- | HI LO
OlU 1 TEMP [1] [P50T4000V °F -23.4 10 +304.3 M |- 212 |-
OlU 2 TEMP [1] [P50T4001V °F -23.4 0 +304.3 YHE 212 |-
OIU STATUS CTR P50U4100D | SEC 0-59 | | | | | [
ISS BC TIME MM-DD-YY/HH:MM:SS  [2] |P50U4110D | [2] P I )
ACTIVE DEVICES PD 1 BITS 0-5 [3] |P50X4401E® |------- ow,ccr,ccz, | | | | | [ [
P50X4406E SR1, SR2, MP1,
MP2, N1-1,
N1-2, FG1, FG2
ACTIVE DEVICES PD 2 BITS 0-5 [3] |P50X4411E® |- ow,ccr,ccz, | | | | | [ [
P50X4416E SR1, SR2,
MP1, MP2,
N1-1, N1-2,
FG1, FG2
ACTIVE DEVICES PD 3 BITS 0-5 [3] |P50X4421E® |- ow,ccr,ccz, | | | | | [ [
P50X4426E SR1, SR2,
MP1, MP2,
N1-1, N1-2,
FG1, FG2
ACTIVE DEVICES PD 4 BITS 0-5 [3] |P50X4431E® |- ow,ccr,ccz, | | | | | [ [
P50X4436E SR1, SR2,
MP1, MP2,
N1-1, N1-2,
FG1, FG2
ACTIVE DEVICES BUS 1 [4] [P50U4055D | -----m-- 0-—-7 7 ) s
ACTIVE DEVICES BUS 2 [4] |P50U4065D |- 0-—-7 R R )
ACTIVE DEVICES BUS 3 [4] [P50U4075D |- 0-—-7 7 ) s
ACTIVE DEVICES BUS 4 [4] |P50U4085D |- 0-—-7 R R )
ACTIVE DEVICES LOCK 1BITS 1,2 [5] |P50X4440E, | ---------r NONE=00, | | | | | [~ [~
P50X4441E YES =01,
NO = 10,
N/A = 11
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PARAMETER CHARACTERISTICS: SM 212 OIU DISPLAY (Cont)

CRT NAME MSID UNITS DISPLAY STATUS FDA
RANGE INDICATORS (Limits)
HIL[M[- | HI LO
ACTIVE DEVICES LOCK2BITS 1,2 [5] |P50X4450E, | --------r NONE=00, | | | | | [~ [~
P50X4451E YES =01,
NO = 10,
N/A = 11
ACTIVE DEVICES LOCK3BITS 1,2 [5] |P50X4460E, | ---------- NONE=00, | | | | | [~ [~
P50X4461E YES =01,
NO = 10,
N/A = 11
ACTIVE DEVICES LOCK 4 BITS 1,2 [5] |P50X4470E, | -------mr NONE=00, | | | | | [~ [~
P50X4471E YES =01,
NO = 10,
N/A = 11
PDI DCM 1 (BIT, WORD, FRAME) SYNC | V75X6403D® | --------- w=1 | | | T | [
V75X6401D blank = 0
PDI DCM 2 (BIT, WORD, FRAME) SYNC | V75X6407D® | --------- w=1 | | | T | [
V75X6405D blank = 0
PDI DCM 3 (BIT, WORD, FRAME) SYNC | V75X6411D® | --------- w=1 | | | T | [
V75X6409D blank = 0
PDI DCM 4 (BIT, WORD, FRAME) SYNC | V75X6415D® | --------- w=1 | | | T | [
V75X6413D blank = 0
OIU CMD CTR [6] [P50U4130D | -----m- 000--255 | | | | | [ [
OIU PSP I/F [7] [P50X4283E |- oK,ERR | | | | | [ -
FLOAT POINT [8] |[P50X4288E |- oK,ERR | | | | | [ [
PSP LAST CMD VO2X1102X, [ ---eemem- okK,REJ,INC | | | | | [ [
V92X1116X,
V92X1129X
OIU LAST CMD P50X4281E, | --------- oK,Red | [ | | | [
P50X4303E
SSOR PRI FRM SYNC V74X2050E | ---e-mem- YES, NO VI S p—
SSOR PRI STATUS V74X2051E | --emmemv OK, BAD Y I i p—
SSOR B/U FRM SYNC V74X2053E | ---eomem- YES, NO VI S p—
SSOR B/U STATUS V74X2052E | --emmeev OK, BAD Y I i p—
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REMARKS

[1]

[2]

[3]

[4]

[5]

[6]

[7]

These parameters will read 140 °F when the OIU associated with that measurement is OFF.
Note that the only sure method to determine which OIU is powered up from this display alone
(without referring to the OIU SSP power talkback) is to look for the ‘OFF’ temperature noted
above. An up arrow will be displayed when the temperature FDA limit is reached, and an ‘M’ will
be displayed when the associated data is missing.

The ISS BC Time follows the format MM-DD-YY/HH:MM:SS. The OIU Status Counter displays
the OIU Time parameter for seconds, reading from 00 to 59 and resetting to 00 again. This
display item is intended to indicate OIU health by constantly counting from 00 to 59 and recycling
when the OIU telemetry is being processed by the PDI. The ISS BC time comes from whichever
device is BC to the OIU on one of its MS 1553B busses. This parameter will read all zeroes at
power-up, will show the correct BC time at the time the BC comes up and starts sending
telemetry to the OIU, and will remain static at the last good sample when the incoming MS 1553B
telemetry from that BC goes away.

PD: OIU (default when no active device assigned, also displayed when in a format which
supports an OIU Error Log Dump)
CC1 (CC2) ISS Command and Control MDM #1 or #2
SR1 (SR2) Space to Space Orbiter Radio (SSOR) #1 or #2
MP1 (MP2) ISS Mini Pressurized Logistics Module (MPLM) MDM #1 or #2
N1-1 (N1-2) ISS Node 1 MDM #1 or #2
FG1 (FG2) ISS FGB MDM #1 or #2

BUS: OIU MS 1553B Bus #1 to #7, with #8 reading ‘0'.
(Note-Current OIU hardware only supports Busses #1 to #4)

NONE if the current OIU Format does not have an AD for this display location

YES if the OIU is RT and in sync with the AD (AD is an ISS BC or SSOR)

YES if the AD is OIU in error log dump format (OlU must be in sync with itself)

NO if the OIU is RT and was in sync with the AD but has lost lock on the AD (ISS BC or SSOR)
N/A if the OIU is BC to the AD, except if the AD is SSOR

Note that if LOCK goes from ‘YES’ to ‘NO’, the OIU stops attempting to acquire sync with that
AD. To force the OIU to attempt to resync with an AD (ISS BC through MS 1553 bus direct or
through the SSOR), the appropriate OIU Format must be reloaded, thus forcing a resync
attempt.

The OIU Command Counter will start at “000” at power-up, and will increment by one whenever
the OIU receives a valid command from the PSP. The counter reads in decimal, and will count
from ‘000’ to ‘255’ and roll over to ‘000’. All commands, whether from the MCC or the MCDS will
cause the counter to increment if received and processed by the OIU.

The PSP I/F (Interface) parameter indicates whether the OIU is receiving the 16 Khz command
carrier from either PSP #1 or #2. This parameter will read as follows:

‘OK’ if the OIU is receiving the PSP command carrier

‘ERR’ if the OIU is not receiving the PSP command carrier.
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[8] The OIU can convert one ISS floating point parameter value per PDI minor frame (maximum of
100 per major frame) into a Shuttle PDI-compatible parameter value. If an ISS floating point
value is invalid, or results in an invalid floating point value/operation during the conversion
process, the OIU annunciates an error. The associated display parameter will read as follows:

‘OK’ if no floating point error
‘ERR’ if an invalid floating point value/operation is detected.
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ITEM ENTRY CHARACTERISTICS: SM 212 OIU DISPLAY

Item 1:

Item 2 --- 5:

Items 6 --- 9:

Items 10 --- 13:

Items 14 --- 17:

Item 18:
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FORMAT - This is an indexed command item entry, with OIU actual telemetry
status. This item allows changing the OIU’s PDI format (ITEM 1 + XXX EXEC). The
range of allowable format numbers is 001 to 255, in decimal format. The status
feedback is the currently loaded OIU PDI format.

BUS 1 RT (BC, A, B) - This section allows changing the OIU’s current MS 1553 B
bus processing state (Bus Controller or Remote Terminal) and prime bus channel
(A or B) for any of the currently implemented four OIU MS 1553 B busses. The
status feedback is the actual OIU state for each bus and parameter, with an
asterisk displayed to indicate the currently selected state. For example, if Bus 3 is
BC, and using Channel A, there will be an asterisk next to Items 11 and 12. To
change Bus 3 to RT, an ‘ITEM 10 EXEC’ is performed. In the case of the bus
channelization (‘A’ or ‘B’), the displayed telemetry indicates which channel is prime
for command and telemetry transactions on that bus if the OIU is BC on that bus. If
the OIU is BC on a bus, it will try to send a command for an active device
associated with that bus using the prime channel. If the OIU receives no MS1553B
status message from that active device, it tries again on the prime channel, then it
tries on the alternate channel, and if the active device has not responded, it
declares it failed and stops trying to send that command to that active device.

When the OIU is RT on a bus, it will respond on either channel, depending on which
channel received a MS1553B transaction from the BC; therefore, the channel
priority has no meaning when the OIU is RT on a bus.

BUS 2 RT (BC, A, B) - Same as BUS 1 RT (BC, A, B)
BUS 3 RT (BC, A, B) - Same as BUS 1 RT (BC, A, B)
BUS 4 RT (BC, A, B) - Same as BUS 1 RT (BC, A, B)

This item entry has command entry feedback only, no actual OIU feedback. This
item entry is an indexed command which allows performing the following internal
OIU function mapping:

Iltem 18 + 1: Change FGB MDM Active Device to FGB-2 MDM Physical Device
Iltem 18 + 2: Change FGB MDM Active Device to FGB-1 MDM Physical Device
Iltem 18 + 3: Change Node 1 MDM Active Device to N1-2 MDM Physical Device
Iltem 18 + 4: Change Node 1 MDM Active Device to N1-1 MDM Physical Device
Iltem 18 + 5: Move FGB -2 MDM Physical Device to OIU Bus # 4 (UB ORB N1-2)
Iltem 18 + 6: Move FGB -2 MDM Physical Device to OIU Bus # 3 (UB ORB N1-1)
Iltem 18 + 7: Move FGB -1 MDM Physical Device to OIU Bus # 4 (UB ORB N1-2)
Iltem 18 + 8: Move FGB -1 MDM Physical Device to OIU Bus # 3 (UB ORB N1-1)
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